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abstract: This study assessed student research papers using a rubric to determine the information 
literacy skills of students in introductory composition classes. Librarians taught a pilot composition 
course that infused information literacy (IL) into the traditional English curriculum. The students’ 
IL skills were compared to those of undergraduates enrolled in a traditional composition class, 
who received only a one-shot library instruction session. Students in the information literacy 
composition course scored better than their counterparts in six of seven IL skill categories. Results 
support greater integration of information literacy and composition curricula as a path forward 
for student success.

Introduction

For some years now, librarians have focused information literacy instruction ef-
forts on introductory composition classes. Composition classes are often standard 
curricular requirements, and they frequently teach the fundamentals of writing 

research papers. Furthermore, many students in such classes are first- or second-year 
students, ideal timing for introducing students to the academic library. Commonly, 
librarians teach one-shot sessions for composition classes. They may join such classes 
as embedded librarians and may even work with instructors to design assignments. 

While these methods of instruction are beneficial, separating library instruction 
from the teaching of writing skills creates the perception of a false division between 
library research and writing, as though they are discrete processes. Research and writing, 
however, are intertwined and recursive; they are inherently linked. To bring these areas 
of instruction together, three librarians—all with degrees in English and years of teach-
ing experience in composition, information literacy, or both—became the instructors-This
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of-record for a first-year composition course (ENGL 104) at Texas A&M University in 
College Station. The goal was to seamlessly integrate composition and IL learning into 
one class, thereby increasing knowledge transfer between the areas and more effectively 
teaching rhetorically informed research and information skills. The course was part 
of a university grant-funded project to create unique learning opportunities for first-
generation college students. The researchers applied for the opportunity to work with 
first-generation, provisionally admitted students participating in a program called TEAM 
(Transfer Enrollment at A&M). They approached the English Department leadership with 
the novel idea of allowing them to alter the standard curriculum to infuse IL concepts 
and teach a special section of composition using the revised course of study. ENGL 104 
is a high-enrollment course with dozens of sections, in high demand by students, and 
commonly over capacity each semester. The project was mutually beneficial for both 
the librarians and the English Department. The department could provide an additional 
section of the course without funding additional instructors, and the librarians could 
more fully engage with the English curriculum.

This study sought to measure the impact of infusing information literacy throughout 
the course curriculum as a way to support the growth and development of information 
literacy and advance collaboration with the university English Department. At Texas 
A&M, one of the largest universities in the United States, finding sustainable models 
for IL instruction is vitally important. This research was also designed to provide 
evidence for some perennial questions that plague information literacy teaching. Does 
embedding IL content throughout the first-year composition curriculum provide more 
effective instruction than a once-a-semester IL session? Would students in the librarian-
taught sections (TEAM) become better able than their peers to incorporate evidence 
into their research papers, to attribute sources correctly, and to use sources to bolster 
their rhetorical arguments? Further, what could librarians learn about the curriculum 
and the students’ IL skills that could be applied to future curriculum development and 
maximize student success?

To test the efficacy of the IL-infused curriculum and librarian-taught course, the 
researchers developed a rubric to assess the final research papers of students enrolled in 
the library ENGL 104 courses and those of a sample of students enrolled in traditional 
sections of ENGL 104. By comparing the IL skills of the two groups, the researchers could 
determine if and how students in the library-led sections benefited from the curriculum 
imbued with information literacy content. The study also allowed the researchers to 
establish a baseline of IL skills for students enrolled in the traditionally taught sections 
of the course.

Literature Review
Librarians and composition instructors have worked on integrating information literacy 
and writing studies for decades. James Elmborg, a prominent scholar in both areas, notes 
how developments in composition and rhetoric heralded similar changes, on a later 
timeline, in information literacy.1 By the 2000s, the link between information literacy 
and composition was firmly established in the library literature. In 2008, Elizabeth 
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Birmingham and her team noted the need for increased collaboration between writing 
teachers and librarians to integrate the teaching of IL skills.2

Collaborations to integrate information literacy into first-year composition are now 
common, with numerous accounts detailing how the two areas work in tandem.3 Research 
suggests that IL skills are so tied to writing ability that the degree of information literacy 
students have affects their grades. Xiaorong Shao and Geraldine Purpur noted positive 
correlations between both assignment and course grades and IL skills.4 

Considerably more IL instruction than the traditional “one-shot” may be necessary 
to substantially benefit students. Comparing the IL skills and grades of four groups of 
students, who had either no library instruction or one, two, or three library sessions, 
Miseon Kim and Michael Dolan found that “three or more library sessions would be 
necessary for students to have a significant impact on the grade they receive on their 
research paper.”5 The idea that more IL instruction is required to help students forms 
the basis of this current study. Rather than try to add more one-shots to a class, the 
researchers wanted to see if having librarians as instructors of record in a composition 
class with a fully integrated IL curriculum correlated to increased IL skills.

Practically and conceptually integrating information literacy in innovative ways is 
a key element of this study. As a matter of practice, in addition to traditional one shots 
in composition classes, librarians have experimented by working with different types of 
classes. For example, librarians and faculty at Chandler-Gilbert Community College in 
Maricopa County, Arizona, and Duquesne University in Pittsburgh sought to increase 
information literacy skills by pairing IL courses with writing courses in learning com-
munities.6 The University of Nevada, Las Vegas and the University of Wisconsin-Superior 
took the approach of encouraging writing instructors to teach information literacy along 
with writing. In doing so, both universities moved beyond the time limitations inherent 
in one-shot instruction.7 This instructor-led model benefited both teachers and students, 
but it relied on writing faculty to present the material, and librarians were not in the 
classroom on a daily basis. The model the current study adopted, where the librarians 
taught every class, allowed the researchers the practical experience of everyday integra-
tion into the classroom. 

Of course, more than practical integration matters for IL instruction. Emphasizing 
the conceptual adjacencies between information literacy and composition is an equally 
important part of successful instruction. Librar-
ians such as Mark Thompson have examined 
how to conceptually bring together learning 
outcomes and overlapping skill sets in writing 
and IL instruction for developmental writing.8 
Conceptual integrations of information literacy 
and composition weave the two areas together 
by unifying them in theoretical models or ap-
proaches, such as a conversational approach 
to research9 or coordinating writers’ and 
readers’ requirements.10 Working to integrate 
information literacy both practically and conceptually, this study evaluates the IL skills 
of students when librarians became the instructors of record for a composition class 
and also created the curriculum. The model of having librarians teach a composition 
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class is unique as a means of increasing IL instruction and of interweaving concepts to 
encourage learning transfer.

To assess IL skills in the study population, the researchers turned to rubrics as a 
method of evaluation. Rubrics have been popular tools for information literacy assess-
ment. Promoting rubrics as a tool for IL assessment, Megan Oakleaf advocates their use 
broadly, while Britt Fagerheim and Flora Shrode make a case for their employment in the 
disciplines.11 Using rubrics to evaluate information literacy ranges across multiple types 
of assessment projects. At the University of Mississippi in Oxford, a team of librarians 
and a librarian instructor have developed a successful grading rubric for a credit-bearing 
class in information resources.12 Groups at the University of Washington Vancouver, 
Carleton College in Northfield, Minnesota, and the New Jersey Institute of Technology 
in Newark have used differing types of rubrics to evaluate student portfolios.13 Aligning 
with evaluation measures regularly used to assess the IL skills of students in writing 
course assignments, the researchers in this study developed an analytic rubric to review 
student research papers.14

Integrated Instructional Model
Librarians have long recognized that the one-shot model of information literacy instruc-
tion provides limited opportunity for meaningful development of IL knowledge and 
skills. Embedding librarians, instruction, and learning outcomes into the target curricu-
lum is a widely accepted practice for IL instruction. Librarians have also been embedded 
into disciplinary courses where they teach multiple one-shots, codesign assignments and 
assessments, and provide instructors with activities and train-the-trainer workshops. 
These strategies can be effective ways to increase information literacy learning beyond 
the scope of a one-shot. 

These strategies have limitations, however. Even in an embedded environment, 
librarians may have limited ability to understand the curriculum and make adjustments 
to meet student needs. For this reason, rather than employing an embedded librarian 
model, the researchers in this study opted to serve as instructors of record for the course. 
In this role, librarians can revisit concepts when students need additional material, rein-
force ideas in different ways, and adjust due dates or provide opportunities for revision 
when students need additional opportunities to develop and demonstrate mastery.

The researchers approached this new role by first unpacking the traditional cur-
riculum for the course. Although they had flexibility to adjust the course of study, they 
intentionally chose to maintain close alignment with the content taught in other sections. 
They wanted to make sure that the lesson plans, activities, and handouts they designed 
for this section could also be used by other instructors in future semesters, which was 
important for the scalability of the model.

As the researchers examined assigned readings in the traditional curriculum, they 
noted adjacencies between the existing curriculum and IL content. For example, one 
of the first assigned readings in the composition textbook made reference to Kenneth 
Burke’s parlor metaphor to discuss how writing is a conversation.15 In this metaphor, 
Burke likens academic discourse to a parlor discussion in which a participant enters an 
ongoing conversation about a topic, learns what is being said, and makes a contribution. 
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The researchers noted the clear overlap with the “Scholarship as Conversation” frame 
of the Framework for Information Literacy for Higher Education.16 

Once they had reviewed the curriculum, the researchers began to identify strategic 
areas for change, such as extending the time devoted to an annotated bibliography as-
signment to provide more opportunity for feedback and revision. They also altered the 
content and requirements of major assignments and grading rubrics. In particular, they 
revised two research-based assignments: an annotated bibliography and a researched 
position paper. They opted to make the criteria for the bibliography more explicit by 
establishing a single interpretation for evaluative terms, such as scholarly, peer-reviewed, 
academic, and credible. To ensure clarity of expectations, they revised the associated grad-
ing rubric to guide students to evaluate sources from both a rhetorical viewpoint and an 
IL perspective. Next, the researchers revised the researched position paper assignment 
and grading rubric to mirror the expectations for the annotated bibliography assignment. 

Finally, the researchers designed lesson plans and class activities to embed IL content. 
For example, an activity designed to teach students to analyze the rhetorical situation 
of a source—that is, its purpose, audience, topic, writer, and context—also included an 
IL-inspired evaluation of that source. In another example, a class discussion of ethos, a 
source’s credibility and authority, included a segment influenced by the Framework’s 
“Authority Is Constructed and Contextual” frame.17 The researchers’ goal when designing 
these lessons and activities was to maintain the course’s primary focus on composition 
and writing, but to recognize points of adjacency with information literacy and to use 
them to highlight and reinforce IL concepts. To ease future collaboration, the research-
ers made all the IL changes to the existing ENGL 104 lesson plans, assignments, and 
assessments. 

For this project, the researchers worked with a specific population of students: first-
generation, provisionally admitted students. These students participated in a program 
called TEAM (Transfer Enrollment at A&M), in which they enrolled simultaneously at 
the university and a nearby community college, Blinn College in Brenham, Texas. In 
addition to designing a curriculum with an increased focus on information literacy, the 
researchers wanted to support students in their co-enrollment experience. Therefore, 
they built in time for a visit from the TEAM program advisor.

Evaluating Student Performance
Methodology

The project was a part of a multipronged approach to studying the IL skills of students in 
first-year writing and composition courses. The first study, published in 2021 by Stephanie 
Graves, Sarah LeMire, and Kathy Anders, applied a standardized IL assessment survey 
to students enrolled in the TEAM courses and students in the traditional sections of 
ENGL 104.18 Students took the survey at the beginning of the semester and again at the 
end. The survey measured a total IL score, composed of sub-scores for eight distinct IL 
skill sets. The results indicated that students in the TEAM courses made greater gains 
on their total IL score during the semester than did students enrolled in the tradition-
ally taught course, and those information literacy gains were statistically significant.19 
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While the results of a standardized IL survey were useful, the findings did not 
make clear if students could apply information literacy outside a multiple-choice test. 
The researchers were keenly interested in how students utilized IL skills in their actual 
course assignments. By studying authentic learning artifacts, the researchers could ob-
tain a better picture of how students used IL concepts in their work.20 One assignment, 
the final research paper, was particularly well positioned for a study on the application 
of IL skills. To measure the efficacy of the special library TEAM course, the researchers 
developed a rubric to measure the degree of IL application in the research papers using 
a control group consisting of students from traditional ENGL 104 sections who had not 
had the same IL curriculum as the TEAM group.

The researchers received approval from the Institutional Review Board to collect 
student papers from participating composition instructors. Consent forms were pro-
vided to instructors at the beginning of each semester. Students gave consent for their 
assignments to be included in the study, and personally identifying information was 
removed before study assessment. Participation was voluntary. Students who chose not 
to participate were not penalized in any way. Students were only identified as members 
of the library’s TEAM ENGL 104 sections or the traditional sections of ENGL 104 for 
comparative analysis. Once the semester was completed, the instructors extracted as-
signments for consenting students from the campus learning management system and 
submitted the research papers to the researchers.

Approximately 200 student papers were collected over the course of three semes-
ters. As the instructors for one TEAM course each semester, the researchers gathered 
student papers over three separate semesters: fall 2017, spring 2018, and fall 2018. Five 
composition instructors who taught the traditional ENGL 104 courses volunteered to 
allow their students to participate in the study and submitted papers over the course 
of two semesters: fall 2017 and spring 2018. Regardless of whether they enrolled in a 
TEAM or traditional section, students met for instruction for three hours per week for 
the standard 15-week semester. The data set included 51 papers from TEAM sections 
and 148 papers from traditional sections. 

Developing the Rubric

The researchers developed a rubric based on seven distinct IL skills that were aligned 
with the assignment (see the Appendix). Each category was assigned a rating of 1 to 
4, or not applicable, with 1 representing the lowest score and 4 the highest. The rubric 
scored the papers on the following seven categories:

•	 Works cited formatting: evidence of a works-cited bibliography with correctly 
referenced sources using either American Psychological Association (APA) or Mod-
ern Language Association (MLA) citation style.

•	 In-text attribution: evidence of in-text citations.
•	 In-text format: evidence that in-text citations follow appropriate citation style 

guidelines.
•	 Source usage: evidence that sources cited in the in-text citations appear in the 

works cited bibliography.
•	 Peer review: percentage of works cited that are from peer-reviewed sources.
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•	 Popular source quality: evidence that any popular sources used, such as news-
papers or magazines for a general audience, are from quality, evidence-based, 
or academic sources.

•	 Popular evidence: evidence that students used popular sources for appropriate 
purposes; for this assignment, popular sources should be used primarily for 
rhetorical purposes and not as evidence.

Once the rubric was developed, the researchers performed several rounds of 
norming using student papers randomly selected from the data set. In accordance with 
literature on developing rubrics to assess IL skills, the researchers conducted extensive 
norming sessions to ensure interrater reliability.21 Interrater reliability was determined 
using Krippendorff’s alpha, calculated separately for each of the seven categories on 
the rubric. A score of α ≥ .8, the usual standard for evaluating Krippendorff’s alpha, was 
regarded as acceptable. The two raters scored four rounds of grading and revised the 
rubric after each round to come to consensus. After the final round, all seven categories 
met the threshold for interrater reliability.

Scoring

After norming was complete, two of the researchers scored the research papers. Each 
paper was assigned a number, and one researcher scored the odd-numbered papers while 
the other scored the even-numbered papers. The papers used during the earlier norming 
had been scored by two people. For the sake of consistency, the researchers dropped 
the second score and used the scores from the person who was assigned to grade each 
paper. While the researchers had access to which papers came from the TEAM course, 
this information was not used during scoring. Instead, the random number assigned to 
each paper was reported along with the rubric scores. The researchers then compared the 
scores for the TEAM and traditional sections by running Mann-Whitney U tests in Stata 
for each of the seven rubric categories. The Mann-Whitney U test was chosen because it is 
a nonparametric test that is similar to a t-test, but it does not assume normal distribution 
and uses ranked data.22 A p-value of p < .05 was used to determine significance between 
the students in the TEAM course and the students in the traditionally taught courses.

Results
Scoring of the data set revealed several findings. First, the mean scores for all students 
fell in the middle of the rubric in most categories (see Table 1). The rubric categories that 
focused on citing sources within the text and on source usage had the highest means: M 
= 3.85 and M = 3.46, respectively. The in-text attribution category focused on attributed 
and unattributed claims, checking for inclusion of parenthetical citations for quota-
tions, paraphrases, and summaries. It did not focus on formatting citations, which was 
included under a different category. The source usage category evaluated whether the 
sources students used in the text also appeared in the works cited list, and vice versa. 
This category also did not consider formatting of references.

The areas of the rubric that focused on usage of popular sources had the lowest 
means. Specifically, the lowest total means were in popular evidence (M = 1.28) and 
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popular source quality (M = 2.71). The category of popular evidence was intended to 
assess whether students used popular sources differently than they did scholarly works; 
students who employed popular sources for rhetorical effect scored more highly than 
students who used them for evidentiary purposes. In keeping with the genre expectations 
for student research papers, the researchers regarded popular sources as inappropriate 
for evidence in support of an academic thesis but appropriate for rhetorical devices, 
such as imagery. The category of popular source quality was intended to differentiate 
between types of popular sources. High-quality popular sources such as a government 
report would result in a higher score than a biased news site. 

Next, the researchers analyzed the rubric scores of students in the TEAM sections in 
comparison to those of students in the traditional sections (see Table 1). Results revealed 
that the TEAM students had higher total means than students in the traditional sections 
in six of the seven rubric categories: works cited formatting, in-text attribution, in-text 
citation format, peer review, popular source quality, and popular evidence. 

Although TEAM students had higher means in most rubric categories, only three 
showed statistically significant differences. The first was the works cited category (z = 
–5.27, p = 0.00) (Table 2). This category focused on one specific skill, the ability to format 
end references in a correct citation style (typically either APA or MLA, depending on the 
instructor). The rubric privileged consistency of formatting and inclusion of necessary 
information over orthographic accuracy. This category revealed the largest disparity 
between students in TEAM classes and those in traditional sections. 

The second category that showed statistically significant differences was in-text 
attribution (z = –2.90, p = 0.00). As discussed previously, this category had the highest 
overall mean score of any rubric category. Though the scores of students in the TEAM 
and traditional sections differed significantly, each group received its highest score in 
this category. See Table 3.

The third statistically significant result was in the peer review category (z = –2.23, p 
= 0.03), as seen in Table 4. Students in the TEAM course had a higher mean for the use of 
peer-reviewed sources than did students in traditionally taught sections (M = 3.45 and 
M = 3.02, respectively). This category, which assessed the percentage of peer-reviewed 
works used as sources, received mean scores near the middle of the rubric (see Table 
1). The instructors each had their own requirements for use of peer-reviewed sources; 
some required more than others. Furthermore, some instructors demanded scholarly or 
academic works instead of peer-reviewed sources, a distinction that provided students 
with more latitude on what types of sources to include. 

The one category where students in the TEAM sections had mean scores lower 
than students in the other sections was source usage. This category focused on whether 
students cited in text the sources that appeared in the bibliography. The findings for 
both groups showed that it was common for students to cite some sources only in text 
or only in the works cited, or to cite them in such a way that it was unclear whether the 
source was included. For example, a book might be listed correctly under the author’s 
name in text but appear under the publisher’s name in the works cited. Students in the 
traditional sections scored slightly higher than TEAM students in this area, though the 
difference was not statistically significant.
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Table 2.
Mann-Whitney U test comparing the mean scores of students 
in the TEAM* and traditional sections on their ability to format 
a works cited list

Group	 Number of observations	 Rank sum	 Expected

Control	 148	 13011.5	 14800
TEAM	 51	 6888.5	 5100
Combined	 199	 19900	 19900
Unadjusted variance	 125800.00		
Adjustment for ties	 –10792.04		
Adjusted variance	 115007.96		
H0: works_cited(group==Control = works_cited(group==TEAM)			 
Z = –5.274			 
Prob > |z| = 0.0000			 
Exact Prob = 0.0000			 

*The TEAM (Transfer Enrollment at A&M) group comprised first-generation, provisionally admitted 
students who were taught composition along with information literacy by librarians. The control group 
was taught composition in the traditional manner by English instructors.

Table 3.
Mann-Whitney U test comparing the mean scores of students in 
the TEAM* and traditional sections on their in-text attributions 
for quotations and paraphrases

Group	 Number of observations	 Rank sum	 Expected

Control	 148	 13834	 14800
TEAM	 51	 6066	 5100
Combined	 199	 19900	 19900
Unadjusted variance	 125800.00		
Adjustment for ties	 –14810.67		
Adjusted variance	 110989.33		
H0: intext_attribution(group==Control = intext_attribution(group==TEAM)			 
Z = –2.900			 
Prob > |z| = 0.0037			 
Exact Prob = 0.0035			 

*The TEAM (Transfer Enrollment at A&M) group comprised first-generation, provisionally admitted 
students who were taught composition along with information literacy by librarians. The control group 
was taught composition in the traditional manner by English instructors.
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Discussion
This study was part of a multipronged research project to assess the impact of integrating 
information literacy into the instructional model. The first part of the project, published 
in 2021, documented increases in TEAM students’ IL skills on a standardized test using 
a pretest-posttest methodology over the course of 
a semester.23 This corresponding study reinforces 
those findings, suggesting that the TEAM students 
also improved their ability to apply IL skills in 
their research papers. Overall, students in the 
TEAM sections outperformed their classmates in 
six of the seven categories studied, further lend-
ing credence to the well-established notion that 
integrating information literacy into course curricula is more effective than one-shot 
instruction sessions. 

Study findings also suggested that TEAM students performed better on some IL 
areas. One particular area of interest was citing sources, a skill commonly taught during 
traditional library instruction sessions. In the ENGL 104 curriculum, students are graded 
on their ability to integrate and format citations correctly. The researchers specifically 
increased discussion of both citation integration and citation formatting as part of the 
revised curriculum for TEAM sections, and this increased focus appears to have resulted 
in higher student scores in these rubric categories. In particular, students in the TEAM 

Table 4.
Mann-Whitney U test comparing the mean scores of students 
in the TEAM* and traditional sections on the percentage of 
peer-reviewed sources they cited 

Group	 Number of observations	 Rank sum	 Expected

Control	 148	 14034	 14800
TEAM	 51	 5866	 5100
Combined	 199	 19900	 19900
Unadjusted variance	 125800.00		
Adjustment for ties	 –7965.23		
Adjusted variance	 117834.77		
H0: peer_review(group==Control = peer_review(group==TEAM)			 
Z = –2.231			 
Prob > |z| = 0.0256			 
Exact Prob = 0.0254			 

*The TEAM (Transfer Enrollment at A&M) group comprised first-generation, provisionally admitted 
students who were taught composition along with information literacy by librarians. The control group 
was taught composition in the traditional manner by English instructors.

Students in the TEAM  
sections outperformed 
their classmates in six of the 
seven categories studied.
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sections scored highly in formatting end references, achieving a mean of 3.78 compared 
to students in the traditional sections, who scored a mean of 2.92. While these scores are 
promising, formatting is only one aspect of correct citation. Both TEAM students and 
those in traditional sections frequently omitted sources from either the reference list or 
the text, although the APA and MLA citation formats require inclusion of all sources 
referenced in text, not those consulted. Additional work is needed to help students fully 
understand how to ethically attribute sources.

In the same vein, findings also showed that TEAM students were more proficient at 
in-text attribution than non-TEAM students were. Both groups showed similar ability in 
formatting in-text citations, however. In other words, TEAM students more consistently 
provided attributions for quotations and paraphrases but did not format them any better 
than non-TEAM students did. This reflects the manner of teaching information literacy 
in the TEAM sections, where the instructors focused on the rhetorical elements of cita-
tion, such as identifying authorship and charting scholarly conversations, rather than 
stressing merely orthographic features of citations. This approach to teaching the purpose 
and conversational nature of citation is consistent with contemporary IL pedagogy, as 
seen in the Framework for Information Literacy for Higher Education.24 IL pedagogy 
intersects in this area with composition pedagogy, which emphasizes writing to a given 
rhetorical situation, where authors consider the purpose and audience of their work as 
significant features in constructing their argument.

Students in both the TEAM sections and in traditional ENGL sections frequently used 
poor-quality popular sources. Because their assignments called for use of credible sources 
as well as scholarly ones, the scoring rubric distinguished between high-quality popular 
sources that had not been peer-reviewed, such as a court case, and popular sources that 
had a high likelihood of bias or little editorial review. Regardless of the instructional 
model, students often used one or more poor-quality sources in their research papers. 
In their works cited pages, they commonly listed these poor-quality sources along with 
high-quality popular sources and peer-reviewed and scholarly works. 

Additionally, students in both the TEAM and traditional sections failed to distinguish 
between popular and peer-reviewed sources in their writing. They often used popular 
sources in the same manner that they used scholarly works, giving both the same cre-

dence as evidence for their arguments. In the rubric 
design and scoring, the researchers were careful to 
distinguish between popular sources that could be 
used for rhetorical effect in writing and poor-quality 
sources that were of questionable authority. This 
mimicked the curriculum in the TEAM sections, 
which attempted to help students understand the 
difference between using a source as a rhetorical 
device and as evidence. This finding suggests that 

more work needs to be done to help students understand how to employ sources for 
evidence versus rhetorical effect. 

TEAM students scored higher on the rubric in using peer-reviewed sources as a 
larger overall percentage of their sources than non-TEAM students did. This finding 
could reflect increased proficiency in selecting peer-reviewed sources on the part of 
TEAM students. It could, however, also indicate a difference in how different instructors 
specified the required source types for their assignments.

More work needs to be 
done to help students 
understand how to employ 
sources for evidence  
versus rhetorical effect. 
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Limitations
The rubric study approach had several limitations. It measured students from a specific 
population at one institution, first-generation provisionally admitted students rather 
than students in the traditional student population. As such, the study findings are 
not generalizable. The study was successful, however, at providing information about 
the efficacy of the instructional model and provided a baseline for further reflection on 
students’ IL skills.

No identifying information about the students was collected, other than the students’ 
status as enrolled in either the TEAM course or the traditionally taught English course. 
The university had pre-identified students in the TEAM course as first-generation stu-
dents, and they were only provisionally admitted to the university. The demographics 
of the students in the traditionally taught classes who volunteered to participate are 
unknown since personally identifiable information was not collected. The traditionally 
taught courses might also have included some first-generation students, but it is unclear 
to what extent. This makes any comparison of first-generation students in the TEAM 
sections and the traditional sections statistically problematic. Instead, the researchers 
chose to focus on the curricular differences between how the two courses were taught 
as the independent variable.

Additionally, there could be subtle differences in the assignment prompts among 
the instructors. Though the class was based on the template syllabus, instructors had the 
freedom to offer variations on the research paper assignment. Some instructors required 
a specific citation style, while others offered students a choice. Some instructors required 
a specific number of peer-reviewed sources in the works cited page, while others asked 
that a percentage of the total sources be scholarly. In addition, the number of sources 
required varied by instructor (approximately 6 to 10). These variations were known to 
the researchers during the construction of the rubric, and every attempt was made to ac-
commodate them in the rubric scale. For instance, researchers did not count the number 
of peer-reviewed sources but calculated a percentage of the total to apply the scale. Still, 
slight variations in the assignment requirements could have affected the score outcomes.

Finally, this study only assessed students’ IL skills. It did not evaluate their profi-
ciency in composition. Future research should investigate the impact of an integrated 
instructional model and IL-infused curriculum on students’ composition skills.

Reflections on the Instructional Model
The study results clearly indicate that an IL-infused composition curriculum benefited 
the TEAM students’ information literacy skills. There were challenges to implementation, 
however. The researchers had difficulty allocating 
all the class time and instruction focus to informa-
tion literacy that they wished, given the already full 
curriculum of a first-year writing course. At Texas 
A&M University, the introductory composition 
requirement consists of only one class that must 
cover many writing topics in a short time. A free-

An IL-infused composition 
curriculum benefited  
the TEAM students’  
information literacy skills.
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standing, credit-bearing IL course would allow for more in-depth instruction, although 
it might lose the benefits of curricular integration.

This instructional model, in which librarians teach credit-bearing composition 
courses, is also not scalable for current library staffing patterns as a long-term solution 
for IL programming. Most libraries cannot afford to allocate librarians to the teaching of 
composition courses and certainly not at the scale needed for multi-section composition 
programs. Even as a short-term pilot, the study required significant resources of librarian 
time, support from library administrators, and help and collaboration from English De-
partment administrators. The expenditure of those resources yielded significant benefits 
for the librarians, the English Department, and the students, however. Other libraries 
looking to make meaningful changes to their IL program within a specific course could 
look to this study as a model for systemic change. 

Librarians cannot and should not take over teaching first-year composition full-time. 
Nevertheless, the short-term experience of filling a composition instructor’s shoes for a 

semester can give librarians new insights into the 
curriculum, into the teaching experience, and into 
students’ IL needs. These understandings can give 
librarians opportunities to alter their IL approach, 
collaborate with composition instructors to revise 
assignments and grading rubrics, and develop a 
deeper sense of kinship with those instructors. 
For example, the researchers provided IL-infused 
assignments, lesson plans, and activities to course 
instructors to support increased information lit-
eracy instruction in all sections. The coordinator 
for the ENGL 104 courses also met regularly with 
the librarians to discuss and revise the curriculum, 
and the librarians provided additional IL training 

for teaching assistants and faculty assigned to teach the course. 
This study has resulted in new collaborations to integrate information literacy in 

composition and writing courses. The researchers have embarked on a new project to 
develop an IL-infused composition textbook that integrates IL concepts with rhetoric and 
composition theories. The text will be issued as an open educational resource (OER) and 
will be the first of its kind to blend both writing and IL theories throughout, rather than 
treating information literacy as a distinct and separate chapter. These efforts combine 
to form a multimodal approach to embedding information literacy into the composi-
tion program. It is also a scalable solution to library instruction that has the potential 
for greater impact than the traditional one-shot instruction model. While the results of 
these next steps are still emerging, early feedback from English Department faculty has 
been positive. 

Conclusion
University composition classes are a primary channel for information literacy instruction 
for many libraries. The standard research paper assignment used in these courses offers 

The short-term experience 
of filling a composition  
instructor’s shoes for a  
semester can give librarians  
new insights into the  
curriculum, into the  
teaching experience, and 
into students’ IL needs. 
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a ripe opportunity for IL conversations, but limiting those discussions to a one-shot has 
constrained librarians’ ability to truly impact student learning. The traditional one-shot 
instruction model is ill-equipped to make meaningful changes in how students perform 
researched writing. It sends the message that research can be learned in less than an 
hour and is divorced from the process of writing. We know this to be untrue. Writing 
and research are iterative and recursive processes that inform each other. This study 
provided evidence that IL concepts intentionally infused throughout composition cur-
riculum and assignments can make a positive difference in student learning, amplifying 
the message that writing and research are coexistent skills and processes. Librarians have 
made this argument for years, but this change in the instructional model and the data 
collected through multiple assessments provided the vehicle for deeper conversations 
about true curricular integration. 

While this study required a large allocation of librarian time and effort to accom-
plish its goals, the payoffs have been immense and long-lasting. The structural benefits 
of librarians as full-fledged teachers of the course led to increased engagement with the 
English faculty, opportunities to inform curricular changes to assignments, and a new 
model for IL instruction in composition courses that includes an information-literacy-
infused OER. Libraries seeking to make significant changes to their IL programs, mov-
ing past the one-shot model to true integrated collaboration, could use this project as a 
model for systemic change. 
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﻿Sarah LeMire, Stephanie J. Graves, and Kathy Christie Anders 
abstract: This study assessed student research papers using a rubric to determine the information literacy skills of students in introductory composition classes. Librarians taught a pilot composition course that infused information literacy (IL) into the traditional English curriculum. The students’ IL skills were compared to those of undergraduates enrolled in a traditional composition class, who received only a one-shot library instruction session. Students in the information literacy composition course scored better than their counterparts in six of seven IL skill categories. Results support greater integration of information literacy and composition curricula as a path forward for student success.
﻿Introduction
For some years now, librarians have focused information literacy instruction efforts on introductory composition classes. Composition classes are often standard curricular requirements, and they frequently teach the fundamentals of writing research papers. Furthermore, many students in such classes are first- or second-year students, ideal timing for introducing students to the academic library. Commonly, librarians teach one-shot sessions for composition classes. They may join such classes as embedded librarians and may even work with instructors to design assignments. 
While these methods of instruction are beneficial, separating library instruction from the teaching of writing skills creates the perception of a false division between library research and writing, as though they are discrete processes. Research and writing, however, are intertwined and recursive; they are inherently linked. To bring these areas of instruction together, three librarians—all with degrees in English and years of teaching experience in composition, information literacy, or both—became the instructors-of-record for a first-year composition course (ENGL 104) at Texas A&M University in College Station. The goal was to seamlessly integrate composition and IL learning into one class, thereby increasing knowledge transfer between the areas and more effectively teaching rhetorically informed research and information skills. The course was part of a university grant-funded project to create unique learning opportunities for first-generation college students. The researchers applied for the opportunity to work with first-generation, provisionally admitted students participating in a program called TEAM (Transfer Enrollment at A&M). They approached the English Department leadership with the novel idea of allowing them to alter the standard curriculum to infuse IL concepts and teach a special section of composition using the revised course of study. ENGL 104 is a high-enrollment course with dozens of sections, in high demand by students, and commonly over capacity each semester. The project was mutually beneficial for both the librarians and the English Department. The department could provide an additional section of the course without funding additional instructors, and the librarians could more fully engage with the English curriculum.
This study sought to measure the impact of infusing information literacy throughout the course curriculum as a way to support the growth and development of information literacy and advance collaboration with the university English Department. At Texas A&M, one of the largest universities in the United States, finding sustainable models for IL instruction is vitally important. This research was also designed to provide evidence for some perennial questions that plague information literacy teaching. Does embedding IL content throughout the first-year composition curriculum provide more effective instruction than a once-a-semester IL session? Would students in the librarian-taught sections (TEAM) become better able than their peers to incorporate evidence into their research papers, to attribute sources correctly, and to use sources to bolster their rhetorical arguments? Further, what could librarians learn about the curriculum and the students’ IL skills that could be applied to future curriculum development and maximize student success?
To test the efficacy of the IL-infused curriculum and librarian-taught course, the researchers developed a rubric to assess the final research papers of students enrolled in the library ENGL 104 courses and those of a sample of students enrolled in traditional sections of ENGL 104. By comparing the IL skills of the two groups, the researchers could determine if and how students in the library-led sections benefited from the curriculum imbued with information literacy content. The study also allowed the researchers to establish a baseline of IL skills for students enrolled in the traditionally taught sections of the course.
﻿Literature Review
Librarians and composition instructors have worked on integrating information literacy and writing studies for decades. James Elmborg, a prominent scholar in both areas, notes how developments in composition and rhetoric heralded similar changes, on a later timeline, in information literacy.1 By the 2000s, the link between information literacy and composition was firmly established in the library literature. In 2008, Elizabeth Birmingham and her team noted the need for increased collaboration between writing teachers and librarians to integrate the teaching of IL skills.2
Collaborations to integrate information literacy into first-year composition are now common, with numerous accounts detailing how the two areas work in tandem.3 Research suggests that IL skills are so tied to writing ability that the degree of information literacy students have affects their grades. Xiaorong Shao and Geraldine Purpur noted positive correlations between both assignment and course grades and IL skills.4 
Considerably more IL instruction than the traditional “one-shot” may be necessary to substantially benefit students. Comparing the IL skills and grades of four groups of students, who had either no library instruction or one, two, or three library sessions, Miseon Kim and Michael Dolan found that “three or more library sessions would be necessary for students to have a significant impact on the grade they receive on their research paper.”5 The idea that more IL instruction is required to help students forms the basis of this current study. Rather than try to add more one-shots to a class, the researchers wanted to see if having librarians as instructors of record in a composition class with a fully integrated IL curriculum correlated to increased IL skills.
Practically and conceptually integrating information literacy in innovative ways is a key element of this study. As a matter of practice, in addition to traditional one shots in composition classes, librarians have experimented by working with different types of classes. For example, librarians and faculty at Chandler-Gilbert Community College in Maricopa County, Arizona, and Duquesne University in Pittsburgh sought to increase information literacy skills by pairing IL courses with writing courses in learning communities.6 The University of Nevada, Las Vegas and the University of Wisconsin-Superior took the approach of encouraging writing instructors to teach information literacy along with writing. In doing so, both universities moved beyond the time limitations inherent in one-shot instruction.7 This instructor-led model benefited both teachers and students, but it relied on writing faculty to present the material, and librarians were not in the classroom on a daily basis. The model the current study adopted, where the librarians taught every class, allowed the researchers the practical experience of everyday integration into the classroom. 
Of course, more than practical integration matters for IL instruction. Emphasizing the conceptual adjacencies between information literacy and composition is an equally important part of successful instruction. Librarians such as Mark Thompson have examined how to conceptually bring together learning outcomes and overlapping skill sets in writing and IL instruction for developmental writing.8 Conceptual integrations of information literacy and composition weave the two areas together by unifying them in theoretical models or approaches, such as a conversational approach to research9 or coordinating writers’ and readers’ requirements.10 Working to integrate information literacy both practically and conceptually, this study evaluates the IL skills of students when librarians became the instructors of record for a composition class and also created the curriculum. The model of having librarians teach a composition class is unique as a means of increasing IL instruction and of interweaving concepts to encourage learning transfer.
To assess IL skills in the study population, the researchers turned to rubrics as a method of evaluation. Rubrics have been popular tools for information literacy assessment. Promoting rubrics as a tool for IL assessment, Megan Oakleaf advocates their use broadly, while Britt Fagerheim and Flora Shrode make a case for their employment in the disciplines.11 Using rubrics to evaluate information literacy ranges across multiple types of assessment projects. At the University of Mississippi in Oxford, a team of librarians and a librarian instructor have developed a successful grading rubric for a credit-bearing class in information resources.12 Groups at the University of Washington Vancouver, Carleton College in Northfield, Minnesota, and the New Jersey Institute of Technology in Newark have used differing types of rubrics to evaluate student portfolios.13 Aligning with evaluation measures regularly used to assess the IL skills of students in writing course assignments, the researchers in this study developed an analytic rubric to review student research papers.14
﻿Integrated Instructional Model
Librarians have long recognized that the one-shot model of information literacy instruction provides limited opportunity for meaningful development of IL knowledge and skills. Embedding librarians, instruction, and learning outcomes into the target curriculum is a widely accepted practice for IL instruction. Librarians have also been embedded into disciplinary courses where they teach multiple one-shots, codesign assignments and assessments, and provide instructors with activities and train-the-trainer workshops. These strategies can be effective ways to increase information literacy learning beyond the scope of a one-shot. 
These strategies have limitations, however. Even in an embedded environment, librarians may have limited ability to understand the curriculum and make adjustments to meet student needs. For this reason, rather than employing an embedded librarian model, the researchers in this study opted to serve as instructors of record for the course. In this role, librarians can revisit concepts when students need additional material, reinforce ideas in different ways, and adjust due dates or provide opportunities for revision when students need additional opportunities to develop and demonstrate mastery.
The researchers approached this new role by first unpacking the traditional curriculum for the course. Although they had flexibility to adjust the course of study, they intentionally chose to maintain close alignment with the content taught in other sections. They wanted to make sure that the lesson plans, activities, and handouts they designed for this section could also be used by other instructors in future semesters, which was important for the scalability of the model.
As the researchers examined assigned readings in the traditional curriculum, they noted adjacencies between the existing curriculum and IL content. For example, one of the first assigned readings in the composition textbook made reference to Kenneth Burke’s parlor metaphor to discuss how writing is a conversation.15 In this metaphor, Burke likens academic discourse to a parlor discussion in which a participant enters an ongoing conversation about a topic, learns what is being said, and makes a contribution. The researchers noted the clear overlap with the “Scholarship as Conversation” frame of the Framework for Information Literacy for Higher Education.16 
Once they had reviewed the curriculum, the researchers began to identify strategic areas for change, such as extending the time devoted to an annotated bibliography assignment to provide more opportunity for feedback and revision. They also altered the content and requirements of major assignments and grading rubrics. In particular, they revised two research-based assignments: an annotated bibliography and a researched position paper. They opted to make the criteria for the bibliography more explicit by establishing a single interpretation for evaluative terms, such as scholarly, peer-reviewed, academic, and credible. To ensure clarity of expectations, they revised the associated grading rubric to guide students to evaluate sources from both a rhetorical viewpoint and an IL perspective. Next, the researchers revised the researched position paper assignment and grading rubric to mirror the expectations for the annotated bibliography assignment. 
Finally, the researchers designed lesson plans and class activities to embed IL content. For example, an activity designed to teach students to analyze the rhetorical situation of a source—that is, its purpose, audience, topic, writer, and context—also included an IL-inspired evaluation of that source. In another example, a class discussion of ethos, a source’s credibility and authority, included a segment influenced by the Framework’s “Authority Is Constructed and Contextual” frame.17 The researchers’ goal when designing these lessons and activities was to maintain the course’s primary focus on composition and writing, but to recognize points of adjacency with information literacy and to use them to highlight and reinforce IL concepts. To ease future collaboration, the researchers made all the IL changes to the existing ENGL 104 lesson plans, assignments, and assessments. 
For this project, the researchers worked with a specific population of students: first-generation, provisionally admitted students. These students participated in a program called TEAM (Transfer Enrollment at A&M), in which they enrolled simultaneously at the university and a nearby community college, Blinn College in Brenham, Texas. In addition to designing a curriculum with an increased focus on information literacy, the researchers wanted to support students in their co-enrollment experience. Therefore, they built in time for a visit from the TEAM program advisor.
﻿Evaluating Student Performance
﻿Methodology
The project was a part of a multipronged approach to studying the IL skills of students in first-year writing and composition courses. The first study, published in 2021 by Stephanie Graves, Sarah LeMire, and Kathy Anders, applied a standardized IL assessment survey to students enrolled in the TEAM courses and students in the traditional sections of ENGL 104.18 Students took the survey at the beginning of the semester and again at the end. The survey measured a total IL score, composed of sub-scores for eight distinct IL skill sets. The results indicated that students in the TEAM courses made greater gains on their total IL score during the semester than did students enrolled in the traditionally taught course, and those information literacy gains were statistically significant.19 
While the results of a standardized IL survey were useful, the findings did not make clear if students could apply information literacy outside a multiple-choice test. The researchers were keenly interested in how students utilized IL skills in their actual course assignments. By studying authentic learning artifacts, the researchers could obtain a better picture of how students used IL concepts in their work.20 One assignment, the final research paper, was particularly well positioned for a study on the application of IL skills. To measure the efficacy of the special library TEAM course, the researchers developed a rubric to measure the degree of IL application in the research papers using a control group consisting of students from traditional ENGL 104 sections who had not had the same IL curriculum as the TEAM group.
The researchers received approval from the Institutional Review Board to collect student papers from participating composition instructors. Consent forms were provided to instructors at the beginning of each semester. Students gave consent for their assignments to be included in the study, and personally identifying information was removed before study assessment. Participation was voluntary. Students who chose not to participate were not penalized in any way. Students were only identified as members of the library’s TEAM ENGL 104 sections or the traditional sections of ENGL 104 for comparative analysis. Once the semester was completed, the instructors extracted assignments for consenting students from the campus learning management system and submitted the research papers to the researchers.
Approximately 200 student papers were collected over the course of three semesters. As the instructors for one TEAM course each semester, the researchers gathered student papers over three separate semesters: fall 2017, spring 2018, and fall 2018. Five composition instructors who taught the traditional ENGL 104 courses volunteered to allow their students to participate in the study and submitted papers over the course of two semesters: fall 2017 and spring 2018. Regardless of whether they enrolled in a TEAM or traditional section, students met for instruction for three hours per week for the standard 15-week semester. The data set included 51 papers from TEAM sections and 148 papers from traditional sections. 
Developing the Rubric
The researchers developed a rubric based on seven distinct IL skills that were aligned with the assignment (see the Appendix). Each category was assigned a rating of 1 to 4, or not applicable, with 1 representing the lowest score and 4 the highest. The rubric scored the papers on the following seven categories:
•	Works cited formatting: evidence of a works-cited bibliography with correctly referenced sources using either American Psychological Association (APA) or Modern Language Association (MLA) citation style.
•	In-text attribution: evidence of in-text citations.
•	In-text format: evidence that in-text citations follow appropriate citation style guidelines.
•	Source usage: evidence that sources cited in the in-text citations appear in the works cited bibliography.
•	Peer review: percentage of works cited that are from peer-reviewed sources.
•	Popular source quality: evidence that any popular sources used, such as newspapers or magazines for a general audience, are from quality, evidence-based, or academic sources.
•	Popular evidence: evidence that students used popular sources for appropriate purposes; for this assignment, popular sources should be used primarily for rhetorical purposes and not as evidence.
Once the rubric was developed, the researchers performed several rounds of norming using student papers randomly selected from the data set. In accordance with literature on developing rubrics to assess IL skills, the researchers conducted extensive norming sessions to ensure interrater reliability.21 Interrater reliability was determined using Krippendorff’s alpha, calculated separately for each of the seven categories on the rubric. A score of α ≥ .8, the usual standard for evaluating Krippendorff’s alpha, was regarded as acceptable. The two raters scored four rounds of grading and revised the rubric after each round to come to consensus. After the final round, all seven categories met the threshold for interrater reliability.
Scoring
After norming was complete, two of the researchers scored the research papers. Each paper was assigned a number, and one researcher scored the odd-numbered papers while the other scored the even-numbered papers. The papers used during the earlier norming had been scored by two people. For the sake of consistency, the researchers dropped the second score and used the scores from the person who was assigned to grade each paper. While the researchers had access to which papers came from the TEAM course, this information was not used during scoring. Instead, the random number assigned to each paper was reported along with the rubric scores. The researchers then compared the scores for the TEAM and traditional sections by running Mann-Whitney U tests in Stata for each of the seven rubric categories. The Mann-Whitney U test was chosen because it is a nonparametric test that is similar to a t-test, but it does not assume normal distribution and uses ranked data.22 A p-value of p < .05 was used to determine significance between the students in the TEAM course and the students in the traditionally taught courses.
﻿Results
Scoring of the data set revealed several findings. First, the mean scores for all students fell in the middle of the rubric in most categories (see Table 1). The rubric categories that focused on citing sources within the text and on source usage had the highest means: M = 3.85 and M = 3.46, respectively. The in-text attribution category focused on attributed and unattributed claims, checking for inclusion of parenthetical citations for quotations, paraphrases, and summaries. It did not focus on formatting citations, which was included under a different category. The source usage category evaluated whether the sources students used in the text also appeared in the works cited list, and vice versa. This category also did not consider formatting of references.
The areas of the rubric that focused on usage of popular sources had the lowest means. Specifically, the lowest total means were in popular evidence (M = 1.28) and popular source quality (M = 2.71). The category of popular evidence was intended to assess whether students used popular sources differently than they did scholarly works; students who employed popular sources for rhetorical effect scored more highly than students who used them for evidentiary purposes. In keeping with the genre expectations for student research papers, the researchers regarded popular sources as inappropriate for evidence in support of an academic thesis but appropriate for rhetorical devices, such as imagery. The category of popular source quality was intended to differentiate between types of popular sources. High-quality popular sources such as a government report would result in a higher score than a biased news site. 
Next, the researchers analyzed the rubric scores of students in the TEAM sections in comparison to those of students in the traditional sections (see Table 1). Results revealed that the TEAM students had higher total means than students in the traditional sections in six of the seven rubric categories: works cited formatting, in-text attribution, in-text citation format, peer review, popular source quality, and popular evidence. 
Although TEAM students had higher means in most rubric categories, only three showed statistically significant differences. The first was the works cited category (z = –5.27, p = 0.00) (Table 2). This category focused on one specific skill, the ability to format end references in a correct citation style (typically either APA or MLA, depending on the instructor). The rubric privileged consistency of formatting and inclusion of necessary information over orthographic accuracy. This category revealed the largest disparity between students in TEAM classes and those in traditional sections. 
The second category that showed statistically significant differences was in-text attribution (z = –2.90, p = 0.00). As discussed previously, this category had the highest overall mean score of any rubric category. Though the scores of students in the TEAM and traditional sections differed significantly, each group received its highest score in this category. See Table 3.
The third statistically significant result was in the peer review category (z = –2.23, p = 0.03), as seen in Table 4. Students in the TEAM course had a higher mean for the use of peer-reviewed sources than did students in traditionally taught sections (M = 3.45 and M = 3.02, respectively). This category, which assessed the percentage of peer-reviewed works used as sources, received mean scores near the middle of the rubric (see Table 1). The instructors each had their own requirements for use of peer-reviewed sources; some required more than others. Furthermore, some instructors demanded scholarly or academic works instead of peer-reviewed sources, a distinction that provided students with more latitude on what types of sources to include. 
The one category where students in the TEAM sections had mean scores lower than students in the other sections was source usage. This category focused on whether students cited in text the sources that appeared in the bibliography. The findings for both groups showed that it was common for students to cite some sources only in text or only in the works cited, or to cite them in such a way that it was unclear whether the source was included. For example, a book might be listed correctly under the author’s name in text but appear under the publisher’s name in the works cited. Students in the traditional sections scored slightly higher than TEAM students in this area, though the difference was not statistically significant.
﻿Discussion
This study was part of a multipronged research project to assess the impact of integrating information literacy into the instructional model. The first part of the project, published in 2021, documented increases in TEAM students’ IL skills on a standardized test using a pretest-posttest methodology over the course of a semester.23 This corresponding study reinforces those findings, suggesting that the TEAM students also improved their ability to apply IL skills in their research papers. Overall, students in the TEAM sections outperformed their classmates in six of the seven categories studied, further lending credence to the well-established notion that integrating information literacy into course curricula is more effective than one-shot instruction sessions. 
Study findings also suggested that TEAM students performed better on some IL areas. One particular area of interest was citing sources, a skill commonly taught during traditional library instruction sessions. In the ENGL 104 curriculum, students are graded on their ability to integrate and format citations correctly. The researchers specifically increased discussion of both citation integration and citation formatting as part of the revised curriculum for TEAM sections, and this increased focus appears to have resulted in higher student scores in these rubric categories. In particular, students in the TEAM sections scored highly in formatting end references, achieving a mean of 3.78 compared to students in the traditional sections, who scored a mean of 2.92. While these scores are promising, formatting is only one aspect of correct citation. Both TEAM students and those in traditional sections frequently omitted sources from either the reference list or the text, although the APA and MLA citation formats require inclusion of all sources referenced in text, not those consulted. Additional work is needed to help students fully understand how to ethically attribute sources.
In the same vein, findings also showed that TEAM students were more proficient at in-text attribution than non-TEAM students were. Both groups showed similar ability in formatting in-text citations, however. In other words, TEAM students more consistently provided attributions for quotations and paraphrases but did not format them any better than non-TEAM students did. This reflects the manner of teaching information literacy in the TEAM sections, where the instructors focused on the rhetorical elements of citation, such as identifying authorship and charting scholarly conversations, rather than stressing merely orthographic features of citations. This approach to teaching the purpose and conversational nature of citation is consistent with contemporary IL pedagogy, as seen in the Framework for Information Literacy for Higher Education.24 IL pedagogy intersects in this area with composition pedagogy, which emphasizes writing to a given rhetorical situation, where authors consider the purpose and audience of their work as significant features in constructing their argument.
Students in both the TEAM sections and in traditional ENGL sections frequently used poor-quality popular sources. Because their assignments called for use of credible sources as well as scholarly ones, the scoring rubric distinguished between high-quality popular sources that had not been peer-reviewed, such as a court case, and popular sources that had a high likelihood of bias or little editorial review. Regardless of the instructional model, students often used one or more poor-quality sources in their research papers. In their works cited pages, they commonly listed these poor-quality sources along with high-quality popular sources and peer-reviewed and scholarly works. 
Additionally, students in both the TEAM and traditional sections failed to distinguish between popular and peer-reviewed sources in their writing. They often used popular sources in the same manner that they used scholarly works, giving both the same credence as evidence for their arguments. In the rubric design and scoring, the researchers were careful to distinguish between popular sources that could be used for rhetorical effect in writing and poor-quality sources that were of questionable authority. This mimicked the curriculum in the TEAM sections, which attempted to help students understand the difference between using a source as a rhetorical device and as evidence. This finding suggests that more work needs to be done to help students understand how to employ sources for evidence versus rhetorical effect. 
TEAM students scored higher on the rubric in using peer-reviewed sources as a larger overall percentage of their sources than non-TEAM students did. This finding could reflect increased proficiency in selecting peer-reviewed sources on the part of TEAM students. It could, however, also indicate a difference in how different instructors specified the required source types for their assignments.
﻿Limitations
The rubric study approach had several limitations. It measured students from a specific population at one institution, first-generation provisionally admitted students rather than students in the traditional student population. As such, the study findings are not generalizable. The study was successful, however, at providing information about the efficacy of the instructional model and provided a baseline for further reflection on students’ IL skills.
No identifying information about the students was collected, other than the students’ status as enrolled in either the TEAM course or the traditionally taught English course. The university had pre-identified students in the TEAM course as first-generation students, and they were only provisionally admitted to the university. The demographics of the students in the traditionally taught classes who volunteered to participate are unknown since personally identifiable information was not collected. The traditionally taught courses might also have included some first-generation students, but it is unclear to what extent. This makes any comparison of first-generation students in the TEAM sections and the traditional sections statistically problematic. Instead, the researchers chose to focus on the curricular differences between how the two courses were taught as the independent variable.
Additionally, there could be subtle differences in the assignment prompts among the instructors. Though the class was based on the template syllabus, instructors had the freedom to offer variations on the research paper assignment. Some instructors required a specific citation style, while others offered students a choice. Some instructors required a specific number of peer-reviewed sources in the works cited page, while others asked that a percentage of the total sources be scholarly. In addition, the number of sources required varied by instructor (approximately 6 to 10). These variations were known to the researchers during the construction of the rubric, and every attempt was made to accommodate them in the rubric scale. For instance, researchers did not count the number of peer-reviewed sources but calculated a percentage of the total to apply the scale. Still, slight variations in the assignment requirements could have affected the score outcomes.
Finally, this study only assessed students’ IL skills. It did not evaluate their proficiency in composition. Future research should investigate the impact of an integrated instructional model and IL-infused curriculum on students’ composition skills.
﻿Reflections on the Instructional Model
The study results clearly indicate that an IL-infused composition curriculum benefited the TEAM students’ information literacy skills. There were challenges to implementation, however. The researchers had difficulty allocating all the class time and instruction focus to information literacy that they wished, given the already full curriculum of a first-year writing course. At Texas A&M University, the introductory composition requirement consists of only one class that must cover many writing topics in a short time. A freestanding, credit-bearing IL course would allow for more in-depth instruction, although it might lose the benefits of curricular integration.
This instructional model, in which librarians teach credit-bearing composition courses, is also not scalable for current library staffing patterns as a long-term solution for IL programming. Most libraries cannot afford to allocate librarians to the teaching of composition courses and certainly not at the scale needed for multi-section composition programs. Even as a short-term pilot, the study required significant resources of librarian time, support from library administrators, and help and collaboration from English Department administrators. The expenditure of those resources yielded significant benefits for the librarians, the English Department, and the students, however. Other libraries looking to make meaningful changes to their IL program within a specific course could look to this study as a model for systemic change. 
Librarians cannot and should not take over teaching first-year composition full-time. Nevertheless, the short-term experience of filling a composition instructor’s shoes for a semester can give librarians new insights into the curriculum, into the teaching experience, and into students’ IL needs. These understandings can give librarians opportunities to alter their IL approach, collaborate with composition instructors to revise assignments and grading rubrics, and develop a deeper sense of kinship with those instructors. For example, the researchers provided IL-infused assignments, lesson plans, and activities to course instructors to support increased information literacy instruction in all sections. The coordinator for the ENGL 104 courses also met regularly with the librarians to discuss and revise the curriculum, and the librarians provided additional IL training for teaching assistants and faculty assigned to teach the course. 
This study has resulted in new collaborations to integrate information literacy in composition and writing courses. The researchers have embarked on a new project to develop an IL-infused composition textbook that integrates IL concepts with rhetoric and composition theories. The text will be issued as an open educational resource (OER) and will be the first of its kind to blend both writing and IL theories throughout, rather than treating information literacy as a distinct and separate chapter. These efforts combine to form a multimodal approach to embedding information literacy into the composition program. It is also a scalable solution to library instruction that has the potential for greater impact than the traditional one-shot instruction model. While the results of these next steps are still emerging, early feedback from English Department faculty has been positive. 
﻿Conclusion
University composition classes are a primary channel for information literacy instruction for many libraries. The standard research paper assignment used in these courses offers a ripe opportunity for IL conversations, but limiting those discussions to a one-shot has constrained librarians’ ability to truly impact student learning. The traditional one-shot instruction model is ill-equipped to make meaningful changes in how students perform researched writing. It sends the message that research can be learned in less than an hour and is divorced from the process of writing. We know this to be untrue. Writing and research are iterative and recursive processes that inform each other. This study provided evidence that IL concepts intentionally infused throughout composition curriculum and assignments can make a positive difference in student learning, amplifying the message that writing and research are coexistent skills and processes. Librarians have made this argument for years, but this change in the instructional model and the data collected through multiple assessments provided the vehicle for deeper conversations about true curricular integration. 
While this study required a large allocation of librarian time and effort to accomplish its goals, the payoffs have been immense and long-lasting. The structural benefits of librarians as full-fledged teachers of the course led to increased engagement with the English faculty, opportunities to inform curricular changes to assignments, and a new model for IL instruction in composition courses that includes an information-literacy-infused OER. Libraries seeking to make significant changes to their IL programs, moving past the one-shot model to true integrated collaboration, could use this project as a model for systemic change. 
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