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Abstract 

How do we teach first-year college students about information literacy, and how do we know if 

we’ve been successful? There has been considerable research on flipped teaching and 

information literacy. Assessment seems to be the key to determining the success of the 

instruction and how to shape instruction to meet the needs of the students. This paper will 

discuss the writing classes at the University of Minnesota Rochester and explain how the library 

has become involved in the instruction. We flipped the classroom delivery and felt that the 

instruction was more effective. Previously, we would come into the classroom and give a short 

lecture on research methods; then the students would work on an assignment. Most of the class 

was an exploration of how to access the databases, how to do a search, how to retrieve an article: 

the basics of research. Flipping the class had the students review videos of those basic skills, 

allowing us to use the time in the classroom reviewing their research results and having a more 

extensive conversation on research. The class seemed to flow more easily, and the students 

seemed to get more out of the conversation. The success of the flipped format was purely 

anecdotal, however, and in order to determine whether our instruction was effective – and how 

literate the students were to begin with – we needed to create an assessment tool that could 

provide us with some quantitative data. We created an 18-question quiz, given to students the 

first week of classes. The assessment tool itself was created using Google forms. Not only is the 

tool free, but it does some basic analysis of the results and allows for export of the raw data for 

more in-depth analysis. 

The questions ran the gamut from basic plagiarism to more complex research. Some 

questions we assumed the students would know and some questions we assumed the students 
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would find more challenging. The assessment results gave us a better understanding of the level 

of information literacy the students bring with them as they enter university and informs teaching 

throughout the year. The results in fall 2016, the first year, showed that the students had a fair 

grasp on information literacy (79%) but had a few areas where their knowledge was more 

limited. We were able to focus attention on areas that were weaker (e.g., Boolean operators) and 

were able to quickly touch on areas the students had well in hand, such as basic plagiarism 

concepts. At the end of the spring semester, the same tool was given again, allowing us to 

determine how effective our instruction was throughout the academic year: what worked, what 

needed improvement, and how we can present the curriculum more effectively. The students 

improved (86%), but there were still areas that needed reinforcement. The assessment given to 

the next first-year class, in fall of 2017, presented us with a bigger challenge: the pre-course 

assessment average was only 57.8%. With these results in hand, we are able to address the 

specific information literacy challenges of the class, better preparing them for their academic 

pursuits. 

Introduction 

 The University of Minnesota Rochester (UMR) is the newest campus in the Minnesota 

system, opening in 2007 and graduating its first class in 2013. UMR is the smallest campus and 

is focused exclusively on health care. This focus isn’t surprising, given that the world-famous 

Mayo Clinic is headquartered in Rochester. The faculty of all disciplines are in one department – 

the Center for Learning Innovation. The curriculum is interdisciplinary, and many classes are 

taught with a connection to others.  
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The library at UMR is, for all practical purposes, a virtual library. There is a small 

collection of about 160 books. However, UMR is accredited with the University of Minnesota 

Twin Cities (UMTC), and therefore is able to access all the resources available at the UMTC 

campuses, which includes over 110,000 online journals and e-resources and the full physical 

collection, which includes about 10 million items.  

All of the students all have laptops provided by the university and are expected to bring 

them to class, providing an opportunity for in-class research and exploration. Information 

literacy is woven into the curriculum at UMR, but it’s most obvious in the first-year writing 

classes, which are required for all students. The first-year students have a research project that is 

semester-long and combines the writing, biology, and either philosophy or sociology disciplines, 

and is graded by all three. The project requires research, writing skills, and assessment of any 

ethical or sociological issues surrounding the topic. The library is involved in assisting students 

with their research skills and helping them gain access to library materials. 

The initial format for library instruction was traditional: in a face-to-face classroom 

setting, the librarian would show the students how to access the databases at the university, how 

to create a search string based on what they were researching (after explaining what a key word 

was), and would then give them time to try on their own. The instructor and librarian would walk 

around the room and help as needed. While it did the job, much of the class was taken up with 

the nuts and bolts of how to access the materials, rather than assessing what they had found and 

determining whether it was appropriate for their research. 

We decided to flip the classroom, to determine whether the instruction could be more 

effective. Flipped teaching and information literacy is a concept that has been widely studied. 
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Flipped instruction is growing in popularity, but there remain questions as to its efficacy. One 

study found that, while the students’ perceptions of flipped classroom versus traditional 

instruction were comparable, the flipped instruction yielded more complex questions and 

insights. (Låg, 2016) Others have found that because students came to class better prepared, they 

were more engaged in class and with the material. (Loo, Eifler, Smith, Pendse, He, Sholinbeck, 

Tanasse, Nelson, and Dupuis, 2016). Rivera (2015), on the other hand, determined that the 

flipped classroom was no more effective than traditional instruction. Overall, however, the 

literature supports the scheme of a flipped classroom for information literacy instruction. 

One pedagogical theory is to provide a self-directed assignment to be completed outside 

of class, to prepare students for the material to be discussed. This should allow for more in-depth 

discussion and more active learning, rather than passive lecture (Loo, et.al, 2016) The ease of 

creating video content has been beneficial and provides flexible options for flipped instruction 

(Kurbanoğlu, and Akkoyunlu, 2017) 

Close collaboration with and cooperation from faculty is essential to the success of any 

flipped instruction. The course instructors and librarians need to discuss the instruction and may 

provide additional tasks, such as quizzes, to ensure that the pre-class work has been done. 

(Kurbanoğlu, and Akkoyunlu, 2017)  

Many of the courses at UMR are delivered in a flipped format, but this was the first 

attempt at providing library instruction in this way. We had – thanks to our Twin Cities sister 

campus libraries – video tutorials on how to use the databases: how to access articles, how to do 

a search, etc. Much of the information in the videos was information that the librarian had been 

teaching in the classroom. The students were instructed to view the tutorials before class and 
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then try a search on their own, and were to come into class with two articles that they had found. 

(A quick note here: UMR students are exceptionally intent on their studies, and so most – if not 

all – of the students did the assignment.) This afforded the opportunity to have a deeper 

conversation with the students about how important keywords are when doing a search, how 

searching is iterative and that it’s okay to not immediately come up with articles and that it may 

take a few tweaks to your search string before you strike research gold. Our feeling about the 

flipped class was that it was successful – we realized that the students had learned more and 

understood more because they had some background knowledge, and that librarian instruction 

was able to be at a more advanced level as a result. 

All of this was purely anecdotal, however. We really had no idea how literate the students 

were with regard to information when they came to UMR, and how much our instruction actually 

enhanced that knowledge. It became apparent that we needed to create an assessment.  

Materials and Methods 

The first step, of course, was to create the survey tool. There is a wonderful resource 

called the Information Literacy Assessment and Advocacy Project (http://ilaap.ca) From their 

website: “The Information Literacy Assessment & Advocacy Project (ILAAP) is an assessment 

tool designed to investigate the information literacy skills of first and second-year post-

secondary students.” They have a bank of questions, under a Creative Commons license, that can 

be used to assess information literacy. The librarian selected eighteen questions that addressed 

the topics we were interested in assessing, and created a survey tool using Google Forms.  

The university is uses Google for email and such, and is a proponent of the various 

Google tools. Google forms is an easy to use tool that has an easy setup and delivery, and gives 
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instant results. The interface for the forms is user-friendly and allows for a number of options 

when creating a quiz. The creator is able to choose between question types: multiple choice, 

dropdowns, a linear scale, short answer, etc. You can choose whether the question is required or 

not. You can add video or a photo to the question. The tool is fairly robust, and allows for the 

quick creation of a survey tool. Once the quiz has been taken, you can choose to no longer accept 

responses. The responses can be viewed within Google Forms, or, if you’re interested in doing 

more in-depth wrangling of the data, the responses can be exported to an Excel file. 

The questions we chose for the assessment ran the gamut from basic plagiarism to more 

complex research. Some questions we assumed the students would know (but we weren’t sure, of 

course) and some questions we assumed the students would find more challenging. We included 

questions on searching, using Boolean operators, and identifying scholarly articles. 

We administered the survey to our first-year students in fall of 2016, and again at the end 

of spring semester, 2017.  There were 156 responses in the first semester, from students who 

were 79% female and 21% male. (This is a little more skewed than some of our incoming 

classes, but UMR is predominantly female.) 77% of the students were from Minnesota, with 

23% coming from out-of-state. The average ACT score for these students was 24. The 

demographics of the class were 2% American Indian, 16% Asian, 10% Black, 6% Hispanic, and 

66% white. 

Results and Discussion 

The initial results indicated that the students had a fair amount of knowledge on 

information literacy. The average for the test was 14.3/18 points, which is a score of 79%.  
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The test question that scored the highest at 96.2% asked why a phrase entered into a 

database yielded no results. The question with the lowest score at 57.4% asked which of the 

possible answers was a scholarly journal article. 

The survey gave us a good sense of what kind of information literacy our students had as 

they started classes at UMR, and also informed some of our teaching throughout the year. For 

instance, one of the lowest-scoring questions asked, “In APA citation style, you must include at 

DOI (digital object identifier) in journal article citations. What is the purpose of a DOI?” Only 

64% of students answered that correctly. We simply added a quick point of information on the 

purpose of a DOI during class, and 90.9% of the students answered correctly on the final 

assessment. 

Another area that jumped out at us in reviewing the set of answers to the first exam was 

that of searching: search terms or key concepts, and Boolean operators. We spent additional time 

addressing the construction of a search string and added some search tips and ‘tricks’ – the 

students love it if they think it’s a trick.  

We administered the exam again at the end of the second semester.  We were heartened 

to see that we had some success in teaching information literacy.  The average score for the test 

was 15.62/18, or 86%, up from 79% in fall, a gain that is statistically significant 

(P=0.00000012.) The question with the biggest change at a 30.6% improvement was that same 

question about scholarly sources for your paper in psychology. That had been the lowest scoring 

question from the fall assessment at 57.4%. Now, 88% answered correctly.  The one with the 

second best change at 26.8% was the question about the purpose of a DOI.  
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There were a few questions that seem to indicate that we confused matters rather than 

clarifying. The question, “Which of the following pieces of information do you NOT need for a 

book citation?” found a decrease of 10.9% in correct responses. A question on key concepts also 

had a decrease in correct responses, though only at 3.4%. Nevertheless, the topic of key concepts 

needs more reinforcement. 

There are a few questions that indicate areas that, while there was improvement, still need 

work. The question about the book citation still has a correct response rate of only 74.4%. The 

question with the lowest score related to Boolean operators, asking which sequence would yield 

the fewest results. The question with the second-lowest overall score asked the students to read 

an excerpt from a news article and then determine which of the citations was the study discussed 

in the article; only 68.4% of students answered correctly. A question on climate change key 

concepts still only had a correct response rate of 72.9%. 

The survey was administered again in fall of 2017 to the new incoming first-year class. 

The class is quite a bit larger, and 191 students took the assessment. The results were a bit 

startling, and there is a bit of work to do with this class, as the total percentage of correct 

responses was 57.8%. (If you remember, last year’s class started at 79%.) 

The demographics for the class were similar to the previous year: the class is 77% female 

and 23% male. 87% of the students come from Minnesota. The average ACT composite score is 

24. The class demographics are 1% American Indian, 15% Asian, 9% Black, 1% Hawaiian, 6% 

Hispanic, 1% NS, and 67% White. 

The lowest scoring question was about reading a paragraph and being able to ascertain 

what research article to which the paragraph was referring. This question was the second-lowest 



Flipping Information Literacy  Mary Beth Sancomb-Moran 

9 
University of Minnesota Rochester 

 

scoring question from last year’s class, so there is obviously some work to be done in this area. 

The writing instructors had met with other faculty and have determined that the course objectives 

weren’t being met in the current format, and decided to focus on one skill at a time, with the fall 

semester dedicated to basic paragraphing and supporting an argument with a provided source. 

The research project is a spring semester assignment, and so library instruction would be focused 

in spring. The library wasn’t involved in teaching research in the fall semester. Especially given 

the initial results of the assessment, this may end up being a misstep. However, time – and the 

final assessment - will tell. 

We changed our teaching for this class to address the areas that need attention, and have 

focused this attention in the spring semester. We created an assignment that walks the students 

through keyword searches, adding Boolean operators and filtering the results. The students were 

to list the number of results for each step, to make sure they were doing the search correctly. 

Then, in class, we reviewed the assignment, explaining what keywords are without using jargon. 

We discussed Boolean operators and other search tips in more depth, and reviewed the various 

databases. 

We added a second week of information literacy instruction that delved deeper into how 

to search for an article and discussed how to ascertain whether the source could be trusted. We 

emphasized keywords and operators, and helped the students refine their searches to find the 

articles that would be fit their research. This class will be given the assessment again at the end 

of the spring semester; we’re hoping our revised and refocused instruction will be successful. 

Conclusion 
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Teaching information literacy – like any discipline – relies on the efficacy of the 

instruction. Being able to determine whether the instruction was effective relies on assessment: 

how much did the students know when they started the class, and how did the instruction affect 

their knowledge? This assessment information affords the instructors a map to the areas that need 

emphasis, and allows for adjustment of class materials. Flipping the classroom allows students to 

learn the basics and practice beforehand, which allows for more flexibility and deeper 

conversation in the classroom.  

We found that flipping the classroom made for improved instruction and deeper 

discussions during the class. Assessment at the beginning and end of the first year provided 

valuable information on what the students’ knowledge of information literacy was coming into 

college, and how our instruction changed that knowledge. The assessment also provided a map to 

which particular areas of information literacy need to be emphasized. Overall, the combination 

of flipping the classroom and assessing for information literacy has proved to be beneficial for 

UMR and its students. 
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Appendix 

Information Literacy Assessment 

1) Generally speaking, the best place to find a scholarly article is: 

A. The library database 

B. The library catalog 

C. The university archives 

D. I do not know 

2) When searching in a library database, what words would “stress*” find, in addition to stress? 

A. distressed, distressful, stressful 

B. stressed, stressing, stress-related 

C. tension, pressure, strain 

D. I do not know 

3) You need to find information on what happened in Congress last week. The best source for 

this type of information is: 

A. academic journal 

B. course textbook 

C. news magazine 

D. I do not know 

4) Which of the following searches would give you the fewest results? 

A. America AND history 

B. America AND history AND women 

C. America OR history 

D. I do not know 

5) Your research question is, “How have recent natural disasters in the Philippines affected the 

mortality rate of infants?” You enter this phrase into an article database and get zero results. 

Why? 

A. The library does not have any articles on this topic 

B. The type of information is unavailable to researchers outside the Philippines 

C. The question hasn’t been broken down into searchable keywords that the database can 

process 
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D. I do not know 

6) You have been assigned a paper on an oppressed population group in the United States. You 

have decided to focus on systemic racism towards native peoples. What group of key concepts 

best describes this particular topic? 

A. native, causes, racism 

B. native, oppression, population 

C. native, United States, racism 

D. I do not know 

7) You have been assigned a paper on climate change mitigation methods in North America. You 

have decided to focus on the use of nuclear power as a possible alternative energy source in the 

United States. What group of key concepts best describes this particular topic? 

A. climate change, limitations, nuclear power 

B. effects, limitations, nuclear power 

C. United States, climate change, nuclear power 

D. I do not know 

8) You are searching for articles on gender discrimination in the workplace. You searched a 

library database using the words gender, discrimination, and workplace, but got too many results. 

How would you refine your keywords to get fewer results? 

A. use broader terms for workplace 

B. use narrower terms for discrimination 

C. use synonyms for gender 

D. I do not know 

9) You’ve been given the following APA citation: Profen, I.B. (2004) The impact of alcohol on 

university students’ ability to concentrate during exams. College Students, 38(3), 30-45. 

Doi:10.1037/0735-7044.121.1.21. What are you looking for? 

A. a book chapter 

B. a journal article 

C. a magazine article 

D. I do not know 

10) Your instructor requires you to use scholarly sources for your research paper in psychology. 

Which one of these is a scholarly article? 
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A. Jones, L., McChar, D., & Thomas, T.E. (2003) Strategies for interventions with deceptive 

children. Newsletter of the Alberta Association of Psychologists, 61(2), 3. 

B. Lee, J. & Anderson, N. (2011) Assessment of deception in children. Journal of Applied 

Cognitive Psychology, 25(1), 135-145. 

C. Smith, T. (2010) Recent studies of parents' perceptions of deceptive children. Psychology 

Today, 43(5), 13-16 

D. I do not know 

11) Read the following excerpt from a news article. Which of the citations below likely refers to 

the research study mentioned in the news article? “A new study, published recently in the 

journal Clinical Oncology, suggests a critical breakthrough has been made in leukemia 

treatment for infants. New York Times reporter Kate Jones spoke to the study’s coinvestigator, 

Harold Jenkins, about the significance of the study’s findings.” 

A. Jenkins, H. (2013) The role of immunomodulatory agents in the treatment of infants with 

acute lymphoblastic leukemia. Clinical Oncology, 6(2), 35-48 

B. Jones, K.(2013, June 6) Researchers find key to treating babies with cancer. New York 

Times, pp.A1, A7-A8. 

C. Shah, R. (2013) The role of immunomodulatory agents in the treatment of infants with 

acute lymphoblastic leukemia. In H. Jenkins (Ed.) Clinical oncology (pp. 35-48). New 

York: Springer 

D. I do not know 

12) Which of the following pieces of information do you NOT need for a book citation? 

A. date of publication 

B. International Standard Book Number (ISBN) 

C. volume number 

D. I do not know 

13) In APA citation style, you must include at DOI (digital object identifier) in the journal article 

citations. What is the purpose of a DOI? 

A. It is more stable than a URL and provides more permanent access to the article 

B. It allows you to identify the copyright owner of the article 

C. It shows which library database in which the article is found 

D. I do not know 
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14) You are doing research on declared religious affiliation among college students. Your 

professor suggests you read work by a specific long-standing expert in the area to inform 

your research. After doing this, you also come across a current scholarly article by a different 

scholar which contradicts some of the expert’s claims. Should you: 

A. Consider the long-standing expert’s work to be outdated and proven incorrect 

B. Incorporate the current scholarly article into your research along with the long-standing 

expert’s work 

C. Ignore the current scholarly article because the long-standing expert is an established 

authority in this area 

D. I do not know 

15) Plagiarism is: 

A. Failing to use the correct citation style when citing your sources 

B. Including the ideas of another person in your writing without giving them credit 

C. Using the ideas of another person instead of using your original thoughts 

D. I do not know 

16) Which of the following means to rewrite the words of an author in your own words? 

A. Paraphrase 

B. Plagiarize 

C. Quote 

D. I do not know 

17) Which of the following is the best piece of information to use in helping you evaluate the 

quality of a video you find on YouTube? 

A. Number of views 

B. Source of the video 

C. Viewer comments 

D. I do not know 

18) What is “peer review?” 

A. An alternative way to publishing an article without having to submit it to a professional 

editor 

B. A process for ensuring that academic articles have been examined by other experts in the 

field before publication 
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C. A process for guaranteeing that the research described in the articles is completely 

accurate and indisputable 

D. I do not know 

 

 

 

 

 


