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Abstract 

There has been little research on student use and perception of open educational 
resources that are used to replace traditional textbooks/e-textbooks. The creation of the 
Kansas State University Human Nutrition Flexbook, and online and campus students' 
perceptions and usage of the flexbook, have been reported previously based survey 
results from a single semester. Results from multiple online and campus semesters are 
reported in this paper. Both online and campus students rated the flexbook favorably, 
but online students used the flexbook more frequently, liked the idea of the flexbook 
more, and rated it as being of higher quality. Online students also liked and used the 
animations, videos, and links more and liked the appearance and flexibility of the 
flexbook more than campus students. The majority of students used an electronic 
flexbook format and more than one flexbook format. The Portable Document Format 
version, followed by the Google Docs version, were the most commonly used primary 
formats. Overall, responses across multiple semesters confirm the authors' original 
findings that students like using the flexbook instead of a traditional textbook. 

Keywords: digital textbook, e-textbook, e-book, flexbook, open access, open 
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Introduction and Literature Review 

American college students spend over $1,100 USD per year on textbooks and supplies (Baum, Ma, & 
Payea, 2012), and the price of college textbooks increased 8% from November 2011 to November 2012 
(Bureau of Labor Statistics, 2012). In a recent survey, 70% of students reported not buying a textbook 
due to price, despite 78% believing they would do worse in the course without the textbook(s) (Allen, 
2011). An alternative to traditional textbooks is open educational resources (OERs), which are 
"educational materials that are either (a) licensed under an open copyright license (e.g., Creative 
Commons) or (b) in the public domain" (Wiley & Green, 2012, p. 81). OERs can be accessed for free and 
revised, remixed, reused, and redistributed by others (Wiley & Green, 2012). A 2012 EDUCAUSE Center 
for Applied Research survey found that 57% of students indicated that OERs were a technology that they 
wished instructors used more. OERs were ranked number one on students' wish lists for instructors' 
technology usage; a dramatic rise from 2011 when only 19% of students had OERs on their wish lists 
(Dahlstrom, 2012). 

Traditional textbooks are hard-copy books produced by publishers that students typically purchase, or 
rent, from bookstores or online vendors. The electronic equivalent of a traditional textbook is a traditional 
e-textbook. In addition to being purchased, traditional e-textbooks are not openly available and licensed 
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to allow adaption like OERs. One concern about OERs as an alternative to traditional textbooks has been 
students' poor perceptions and adoption of e-textbooks. It is possible that students simply might not like 
using electronic resources as their primary course resource(s). Supporting this possibility are more 
papers that have reported negative student perceptions of traditional e-textbooks and other electronic 
textbook alternatives (Brunet, Bates, Gallo, & Strother, 2011; Buzzetto-More, Sweat-Guy, & Elobaid, 
2007; Cutshall, Mollick, & Bland, 2009; Ditmyer et al., 2012; Folb, Wessel, & Czechowski, 2011; 
Kropman, Schoch, & Teoh, 2004; McCann, Schneiderman, & Hinton, 2010; McGowan, Stephens, & 
West, 2009; Nelson & Webb, 2007; Shepperd, Grace, & Koch, 2008; Strother, Brunet, Bates, & Gallo, 
2009; Vernon, 2006; Walton, 2008; Woody, Daniel, & Baker, 2010), than have reported mixed (McFall, 
2005; McFall, Dershem, & Davis, 2006; Miller & Baker-Eveleth, 2010; Nicholas & Lewis, 2011; Rickman, 
Von Holzen, Klute, & Tobin, 2009; Schoch, Teoh, & Kropman, 2006) or positive perceptions (Baker-
Eveleth, Miller, & Tucker, 2011; Bryant & Mims, 2012; Jao, Brint, & Hier, 2005; Lindshield & Adhikari, 
2011; Martinez-Estrada & Conaway, 2012; Peterson, Kaako, Smart, Jorgenson, & Herzog, 2007; Simon, 
2001) combined. Past surveys have also indicated that students prefer print textbooks over e-textbooks 
(Allen, 2009, 2010; Bole, 2011; Schmidt, 2012); however, students' perceptions may be changing. A 
recent survey found that among students who did not purchase an e-textbook, only 39% indicated it was 
because they "prefer traditional print textbooks" (Kolowich, 2012, para. 8). Another survey found that 
"almost six in 10 college students prefer digital over print when reading books for fun (57%) or textbooks 
for class (58%)" (Finkel, 2012, para. 5). In addition, in an undergraduate economics course, there was a 
notable trend away from students printing the e-textbook from 2005 through 2010 (Miller & Baker-Eveleth, 
2010). 

One type of OER is a flexbook, a term coined by the CK-12 Foundation to describe "a free and open-
source textbook platform where one can build and edit collaborative textbooks" (Park, 2008, para. 2). The 
Kansas State University Human Nutrition (HN 400) Flexbook was developed in Google Docs, as 
previously described in Lindshield and Adhikari (2011), which also reports the results of parallel surveys 
of campus and online students using it during the same semester. The flexbook can be shared to Google 
Docs/Drive accounts, accessed through a web link (http://goo.gl/vOAnR), and/or downloaded as an 
Adobe Portable Document Format (PDF) file from the learning management system. Further, students 
can print the PDF themselves or have it printed by a copy center. Since the previous publication 
(Lindshield & Adhikari, 2011), the author updated the flexbook to the newest version of Google Docs, 
converted from a Google Docs to Google Drive account, changed the font from Times New Roman to 
Calibri to better facilitate on-screen reading, and continued to refine the content, organization, and look. 
Overall, in the flexbook author's opinion, the interface of the web version of the flexbook after the 
conversion to the new Google Docs/Drive format is not as appealing as it was in the older version of 
Google Docs. In addition, there is also no longer a search box available to use in the web version. The 
flexbook was also one of three finalists for the 2012 Education-Portal.com Most Open Resource People's 
Choice Award (Education-Portal.com, 2012). 

Previously, it was reported that online and campus students positively perceived the flexbook with some 
interesting differences between students studying in each mode (Lindshield & Adhikari, 2011). However, 
these results were based on one parallel semester of online and campus courses. Before broader 
conclusions are drawn about students' perception and use of OERs, and the difference between online 
and campus students, it needs to be determined if similar results are found across multiple semesters. To 
this end, the same survey was administered to another one and two semesters of campus and online 
students, respectively, that took Human Nutrition (HN 400) at or through Kansas State University, and the 
results were combined with the original semester's results. These findings are presented and their 
implications discussed in this paper. 

Methods 

Survey 

Late in the Spring 2011 (campus and online), Fall 2011 (online), and Spring 2012 (campus and online) 
semesters, course rosters were imported into the University's Axio Survey platform. Each student was 
sent an e-mail with a unique link to complete the anonymous survey during the two and a half weeks that 
it was available. The instructor also personally invited and reminded campus students about the survey in 
class and posted reminder announcements in both online and campus course management systems. 
During the Fall 2011 and Spring 2012 semesters, Axio Survey also sent two reminder e-mails to students. 
The survey and research are described in an earlier publication (Lindshield & Adhikari, 2011). After the 
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first semester of use, approval for another two academic years was obtained from the Kansas State 
University Institutional Review Board. The survey used branching logic and had nine demographic 
questions, a perceived tech savviness question, followed by a question asking how frequently students 
used the flexbook. Students that indicated never using the flexbook were taken to the final two open-
ended questions. The first open-ended question asked about why they chose the format(s) they did or did 
not use, the second asked for additional comments on the flexbook. Students that indicated using the 
flexbook were taken to eight questions that asked about their use and perception of the flexbook, followed 
by two questions that asked about features they used and liked, and two questions that asked about the 
primary and secondary formats that they used. They were then directed to the same final two open-ended 
questions. 

Data Analysis 

Percentages (response rates, frequency of flexbook use, usage and liking of attributes, flexbook formats) 
and means ± standard error of the mean for the Likert questions were calculated from survey responses. 
To find differences between the campus and online students' overall responses, perceptions, usage, 
liking attributes of the flexbook, and formats used, Mann–Whitney–Wilcoxon tests were performed with p 
< .05 considered significant. To check the internal consistency and reliability of the Likert questions, 
Cronbach's α was calculated. Exploratory factor analysis with promax rotation (two-factor solution) was 
also conducted on Likert questions to identify the relative importance of the questions, as was done in 
Lindshield and Adhikari (2011). 

Results 

Demographics 

The combined demographics from the multiple semesters are shown in Table 1. Online students were 
older than campus students and were predominantly female, non-traditional dietetics majors. 

Survey Response Rate 

Survey response rates for the semesters are shown in Table 2. The overall response rate of the online 
students was significantly higher than that of the campus students. 

Likert Questions and Frequency of Flexbook Use 

Table 3 shows students' responses to the Likert questions. Perceived proficiency with technology or "tech 
savviness" did not differ between campus and online students. One online student who answered "never" 
to how frequently he/she used the flexbook made comments about the form of the flexbook he/she used 
in the open-ended questions, indicating that the student likely selected "never" incorrectly. Online 
students reported using the flexbook significantly more frequently than campus students. When viewed in 
more detail as shown in Table 4, the most notable difference is that two thirds of online students reported 
using it twice a week or more, compared with only one third of campus students. 

Students favorably rated their level of satisfaction, liking the idea of the flexbook, ease of flexbook use, 
not having to buy a textbook, and preferring the flexbook versus buying a textbook for the course, with the 
only significant difference being that online students liked the idea of the flexbook more than campus 
students. Both campus and online students rated the quality of the flexbook as high, but online students 
rated it significantly higher. Students indicated that they used the flexbook somewhat more than a normal 
textbook, with no difference between campus and online students. Students disagreed or somewhat 
disagreed that they'd like to have a normal textbook to use in addition to the flexbook, with no difference 
between online and campus students. 

Internal Reliability and Exploratory Factor Analysis 

The internal reliability of the 10 Likert questions for both campus and online students, as measured by 
Cronbach's α, ranged from .62 to .83 (Table 5). Cronbach's α improved compared with the previous 
study, likely because of the increase in the sample size. For small survey instruments containing 10 to 15 
questions, a score of > .5 is an indicator of good internal reliability (Kehoe, 1995). 

Exploratory factor analysis is a variable reduction procedure in which two or three factors explain the 
majority of the variability in a dataset. In other words, the most important response variables will 
contribute to the first factor, and less important variables will be relegated to higher factors (second or 
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higher). Rotation (promax in the case of the present study) of the factor pattern obtained is done for ease 
of interpretation (Hatcher, 1994). A cutoff point of > 0.4 / < −0.4 was chosen to determine significant 
contributors to the factors; > 0.3 / < −0.3 is considered a rigorous cutoff point (Suhr, 2012). 

Table 1. Demographics of surveyed campus and online students 

 Campus 
(n = 94) 

Online 
(n = 104) 

Age   
   18-25 years 89  39 
   26-35 years 4 38 
   36-45 years 1 18 
   46-55 years 0 9 
Gender   
   Female 71 97 
   Male 23 7 
Traditional student   
   Yes 87 30 
   No 7 74 
Classification   
   Freshman 2 0 
   Sophomore 24 5 
   Junior 45 13 
   Senior 11 7 
   Senior-plus 6 5 
Highest level of educationa   
   Some undergraduate education 0 13 
   Associates degree 4 22 
   Bachelor's degree 2 25 
   Some graduate education 1 7 
   Graduate degree 0 7 
Major/area of emphasis/studyb   
   Dietetics 35 85 
   Public health nutrition 19 7 
   Nutrition and kinesiology 20 1 
   Athletic training 13 5 
   Nutritional sciences 7 7 
   Biology 5 2 
   Life sciences 5 0 
   Other 13 9 
aTraditional students-only question. 
bNon-traditional students-only question. 

Table 2. Total and semester survey response rates 

Semester Campus Online 
Spring 2011 40/110 (36.4%) 31/51 (60.8%) 
Fall 2011 N/A 32/47 (68.1%) 
Spring 2012 54/108 (50.0%) 41/57 (71.9%) 
Total 94/218 (43.1%) 104/155 (67.1%)* 
*p < .001 vs. campus students. 

The first two factors of exploratory factor analysis explained nine of the 10 questions for both campus and 
online students. For campus students, Questions 6 and 3 contributed significantly to Factor 1 and Factor 
2, respectively (Table 5). For the online students, there were eight significant contributors to Factor 1 and 
two significant contributors to Factor 2; Question 7 ("I liked not buying the textbook for HN 400") was a 
significant contributor to both factors. The tech-savvy loading question (Question 1) was not a significant 
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contributor to either factor for both campus and online students. Questions about the flexbook's 
satisfaction level, idea/concept, and quality were significant contributors to Factor 1 (Questions 3 to 5) for 
both campus and online students. Questions 7, 8, and 10, which were related to flexbook usage 
compared with a normal textbook, were also significant contributors to Factor 1 for both campus and 
online students. For both groups, the frequency of flexbook use (Question 2) was a significant contributor 
to Factor 2. Questions 6 (level of difficulty of using the flexbook) and 9 (flexbook use compared to a 
normal textbook) showed up in Factor 1 for online students but in Factor 2 for campus students. 

Table 3. Campus and online students' flexbook perceptions using a 7-point Likert scale (M ± SE) 

Question Campus 
(n = 93-94)a 

Online 
(n = 102-104)b 

1. I consider myself tech savvy. 
(1 = Strongly disagree, 7 = Strongly agree) 5.2 ± 0.1 5.2 ± 0.1 

2. How frequently do/did you use some form of the flexbook? 
(1 = Never, 7 = More than three times a week) 4.8 ± 0.1 5.7 ± 0.1*** 

3. Rate your level of satisfaction with the flexbook. 
(1 = Completely dissatisfied, 7 = Completely satisfied) 5.7 ± 0.1 5.9 ± 0.1 

4. I like the idea of the flexbook. 
(1 = Strongly disagree, 7 = Strongly agree) 6.3 ± 0.1 6.5 ± 0.1* 

5. Rate the level of quality of the flexbook. 
(1 = Very bad, 7 = Very good) 5.7 ± 0.1 6.2 ± 0.1*** 

6. Rate the level of difficulty of using the flexbook. 
(1 = Very difficult, 7 = Very easy) 5.8 ± 0.1 6.1 ± 0.1 

7. I liked not buying textbook for HN 400. 
(1 = Strongly disagree, 7 = Strongly agree) 6.5 ± 0.1 6.5 ± 0.1 

8. I prefer using the flexbook vs. buying a textbook for HN 400. 
(1 = Strongly disagree, 7 = Strongly agree) 6.3 ± 0.1 6.5 ± 0.1 

9. Compared to my experience with normal textbooks in other 
courses, I use the flexbook ... 
(1 = Much less, 7 = Much more) 

4.8 ± 0.2 5.1 ± 0.1 

10. I would still like to have a normal textbook to use in addition to 
flexbook in HN 400. 
(1 = Strongly disagree, 7 = Strongly agree) 

2.6 ± 0.2 2.6 ± 0.2 

aThe student who answered never for the textbook frequency question did not answer the flexbook questions. 
bThe two students who answered never for the textbook frequency question did not answer the flexbook questions. 
*p < .05, ***p < .001 vs. campus. 

Table 4. Frequency of flexbook use 

Frequency Campus 
(n = 94) 

Online 
(n = 104) 

Never 1 (1.1%) 2 (1.9%) 
Less than once a month 4 (4.3%) 1 (1.0%) 
Once a month 7 (7.4%) 3 (2.9%) 
Once every two weeks 26 (27.7%) 7 (6.7%) 
Once a week 26 (27.7%) 22 (21.2%) 
Two to three times a week 23 (24.5%) 37 (35.6%) 
More than three times a week 7 (7.4%) 32 (30.8%) 
 
Table 6 shows students' reported usage and liking of flexbook attributes. The majority of students 
indicated using and liking the text and figures, with no difference between campus and online students; 
however, significantly more online students reported using and liking the animations, videos, and links. 
The majority of students indicated liking the organization, format, searchability, and web accessibility, with 
no difference between campus and online students. Most online students reported liking the appearance 
and flexibility of the flexbook significantly more than the minority of campus students. A minority of both 
campus and online students indicated liking its updatability, with no difference between the groups. 
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Table 5. Cronbach's α and factor analysis of flexbook perceptions 

Question 

Internal Reliability 
(Cronbach's α) 

Factor Analysis 

Campus 
(n = 93) 

Online 
(n = 102) 

Campus 
(n = 93) 

Online 
(n = 102) 

Factor 
1 

Factor 
2 

Factor 
1 

Factor 
2 

1. I consider myself tech savvy. 
(1 = Strongly disagree, 7 = Strongly 
agree) 

0.75 0.75 -0.08 0.18 0.01 0.12 

2. How frequently do/did you use 
some form of the flexbook? 
(1 = Never, 7 = More than three 
times a week) 

0.70 0.72 -0.09 0.65* 0.16 0.54* 

3. Rate your level of satisfaction with 
the flexbook. 
(1 = Completely dissatisfied, 7 = 
Completely satisfied) 

0.63 0.64 0.57* 0.38 0.73* 0.22 

4. I like the idea of the flexbook. 
(1 = Strongly disagree, 7 = Strongly 
agree) 

0.66 0.61 0.70* 0.04 0.89* 0.18 

5. Rate the level of quality of the 
flexbook. 
(1 = Very bad, 7 = Very good) 

0.65 0.65 0.58* 0.30 0.75* 0.06 

6. Rate the level of difficulty of using 
the flexbook. 
(1 = Very difficult, 7 = Very easy) 

0.68 0.62 0.12 0.52* 0.77* 0.08 

7. I liked not buying textbook for  
HN 400. 
(1 = Strongly disagree, 7 = Strongly 
agree) 

0.68 0.68 0.85* -0.19 0.61* -0.42* 

8. I prefer using the flexbook vs. 
buying a textbook for HN 400. 
(1 = Strongly disagree, 7 = Strongly 
agree) 

0.65 0.64 0.97* -0.11 0.84* -0.25 

9. Compared to my experience with 
normal textbooks in other courses, I 
use the flexbook ... 
(1 = Much less, 7 = Much more) 

0.67 0.66 0.20 0.56* 0.63* 0.27 

10. I would still like to have a normal 
textbook to use in addition to 
flexbook in HN 400. 
(1 = Strongly disagree, 7 = Strongly 
agree) 

0.83 0.82 -0.74* 0.06 -0.57* 0.29 

*Significant contribution (> 0.4 / < −0.4). 

The flexbook is available in multiple formats that are described in Lindshield and Adhikari (2011). Table 7 
shows the formats students reported using. Overall, a large majority used electronic formats of the 
flexbook. PDF followed by Google Docs were the most commonly used formats, with no significant 
difference between campus and online students. Significantly more campus students used the web 
version, whereas significantly more online students used a hard copy as their primary flexbook format. A 
majority of campus and online students also reported using a secondary format in addition to a primary 
format. The web version was the most commonly used secondary format among campus students, and 
significantly more campus students than online students reported using this secondary format. PDFs 
were campus students' next most commonly used secondary format, which, along with the Google Docs 
version, were online students' most commonly used secondary formats. 
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Table 6. Campus and online students' reported usage and liking of flexbook attributes 

 Campus 
(n = 93) 

Online 
(n = 102) 

Used   
   Text 90 (96.8%) 99 (97.1%) 
   Figures 81 (87.1%) 87 (85.3%) 
   Animations 28 (30.1%) 53 (52.0%)** 
   Videos 30 (32.3%)  59 (57.8%)*** 
   Links 30 (32.3%) 56 (54.9%)** 
Liked   
   Text 86 (92.5%) 93 (91.2%) 
   Figures 73 (78.5%) 85 (83.3%) 
   Animations 30 (32.3%) 48 (47.1%)* 
   Videos 33 (35.5%) 63 (61.8%)*** 
   Links 35 (37.6%) 58 (56.9%)** 
   Organization 50 (53.8%) 62 (60.8%) 
   Format 48 (51.6%) 61 (59.8%) 
   Appearance 34 (36.6%) 59 (57.8%)** 
   Searchable 64 (68.8%) 63 (61.8%) 
   Flexible 34 (36.6%) 58 (56.9%)** 
   Web accessible 52 (55.9%) 65 (63.7%) 
   Updatable 25 (26.9%) 40 (39.2%) 
*p < .05, **p < .01, ***p < .001 vs. campus. 

Table 7. Flexbook format(s) that campus and online students reported using 

Question Campus 
(n = 93) 

Online 
(n = 102) 

Primary way of using the flexbook   
   Google Docs version shared to Gmail or K-State Google account 23 (24.7%) 20 (19.6%) 
   Web version (accessed through link) 24 (25.8%) 14 (13.7%)* 
   PDF (downloaded) 43 (46.2%) 51 (50.0%) 
   Hard copy (self-printed or purchased from vendor) 3 (3.2%) 17 (16.7%)** 
Second most common way of using the flexbook   
   Google Docs version shared to Gmail or K-State Google account 13 (14.0%) 20 (19.6%) 
   Web version (accessed through link) 23 (24.7%) 13 (12.7%)* 
   PDF (downloaded) 21 (22.6%) 20 (19.6%) 
   Hard copy (self-printed or purchased from vendor) 3 (3.2%) 5 (4.9%) 
   Flexbook used in only one way 33 (35.5%) 44 (43.1%) 
*p < .05, **p < .01 vs. campus. 

Open-Ended Question Responses 

Overall, the responses to the open-ended questions were similar to the first-semester results reported in 
Lindshield and Adhikari (2011). Most of the responses to the question asking students' reasons for or not 
choosing a format(s) were about the PDF or hard-copy formats. Students who indicated a preference for 
the PDF format cited wanting to use, or have the option to use the flexbook without Internet access; 
familiarity/preference for the interface; and/or ability to use it on tablets, e-readers, and smart phones as 
reasons for choosing this format. Students who indicated a preference for the hard-copy format wanted 
access without a computer or other electronic device, and/or preference/familiarity for studying/reading a 
hard copy. From the question asking for additional comments, most students indicated liking that the 
flexbook was free and expressed their appreciation for the resource. They also indicated that they liked 
that the flexbook is concise and written from the instructors' point of view. Some students noted that there 
are grammatical and spelling errors that they would like to see corrected. 
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Discussion 

This study sought to determine whether survey results about an OER over multiple semesters would 
result in different outcomes than the single-semester results reported previously (Lindshield & Adhikari, 
2011). Most of the outcomes did not change, but a few differences occurred as a result of aggregating 
semesters. For instance, online students did not like not having to buy a textbook for the course 
significantly more than campus students, nor did they like the text or the web-accessibility of the flexbook 
significantly more than their campus counterparts. Campus students seemed to like not buying a textbook 
more than the initial, single-semester results indicated, as there was no longer a significant difference in 
this attribute after multiple semesters of results. Significantly more online students than campus students 
liked the appearance and flexibility of the flexbook, which were differences not found previously. With 
regard to the formats used, the new findings that emerged were the fact that significantly more campus 
students used the web version as their primary and secondary flexbook formats, and that significantly 
more online students used the hard copy as their primary format. 

These differences from the single-semester results are likely due to increased power from more students 
completing the survey across multiple semesters. More campus students used the web version, which 
might fit with their less frequent use of the flexbook. For instance, a number of students reported using 
the flexbook every two weeks, which is approximately the time between quizzes and exams in the course. 
These students might use the flexbook more as a reference to complete or study for these assessments, 
rather than reading along with the material presented in class. As such, the web version might be fine for 
their purposes. The fact that campus students do not use or like the animations, videos, and web links is 
also consistent with this type of use. Many of these are shown in class, so it is not surprising that fewer 
campus students report using them, but that fewer of these younger students like them is surprising. The 
more frequent use of the flexbook by online students is consistent with previous reports that found online 
students referred more frequently to written materials (Dutton & Dutton, 2005) and online (Armatas, Holt, 
& Rice, 2003) and non-traditional students (Adams & Corbett, 2010) study more. Online students more 
frequently used the hard-copy version, which fits with student comments indicating that they work on a 
computer for their occupation during the day and do not want to read from a screen in the evening. 

Exploratory factor analysis results of Questions 3 to 5 indicated that the idea of a flexbook and its quality 
were more important to the online students. The reverse trend could be seen for Questions 7, 8, and 10, 
where the campus students' responses strongly suggested that not having to buy a regular textbook and 
having access to a free textbook in the form of the flexbook was the major consideration for using/liking 
the flexbook. For both groups, the frequency of flexbook use (Question 2) was less important, as 
indicated by the significant contribution to Factor 2. Questions 6 and 9 were significant contributors to 
Factor 1 for online students as opposed to Factor 2 for campus students, which suggests that online 
students valued that the flexbook was easy to use, and they were more certain that they used the 
flexbook more than a normal textbook. The tech savviness question was not a significant contributor to 
either factor and had minimum impact on liking or usage of the flexbook by both online and campus 
students. 

The results of this study support the proposition that students are willing to move beyond traditional print 
textbooks. But before OERs are designed and/or adopted to replace traditional textbooks it is important to 
have an understanding of what students want from this type of OER. A survey of Florida college students 
found that from a text they want "unlimited accessibility for multiple devices, an affordable print edition, 
self-print access to the entire book, and online study aids" (Morris-Babb & Henderson, 2011, p. 149). The 
flexbook along with course assignments meets all these desires, which might be why students perceive it 
positively. 

The authors believe that the multiple formats available are the primary reason why so many students use 
electronic formats instead of hard copies of the flexbook. For example, even though the PDF format was 
the most commonly used, if the other electronic formats were not available, more students who used a 
different primary format likely would have used a hard copy as their primary format. The ability to use 
more than one format, which the majority of students indicated they did, might also provide flexibility that 
contributes to a high number of students using electronic flexbook formats. If other OER textbook 
replacements provide multiple formats, and unrestricted access to them, it remains to be seen whether 
they will also find that students primarily use the electronic formats. 

While the results reported in this paper suggest that students are willing to accept an OER as a 
replacement for a traditional textbook, there are barriers that will have to be overcome for widespread use 
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of similar OERs. A majority of both administrators and faculty members indicate that individual faculty 
members have the primary role in the decision to adopt OER. Difficulty in searching, lack of a 
comprehensive catalog, and concerns about the time to learn and use were listed as the primary barriers 
to OER adoption by faculty. In addition most faculty members do not think that their institutions have fair 
systems of rewarding contributions to digital pedagogy (Allen & Seaman, 2012). In another survey faculty 
indicated that the biggest barriers are no reward for time or energy invested, no support from 
administration, and lack of time (Humbert, Rébillard, & Rennard, 2008). Another barrier is that most 
faculty are not familiar with OERs and do not consider them when deciding what textbook or learning 
resource(s) to use for their course(s) (Morris-Babb & Henderson, 2011). 

Notably, another course at a different institution is using the first few chapters of the flexbook along with 
other online resources to replace the traditional textbook that had been used previously. This is the first 
course outside HN 400 using the flexbook that the flexbook author is aware of. The instructor of the 
course learned about the flexbook at a seminar and wanted to replace the traditional textbook; the 
instructor was unhappy with the content and price of the traditional textbook. The author shared the 
flexbook to the students' Google Docs/Drive accounts after getting requests from them. In addition, in 
Spring 2013 the flexbook was used by a Coursera Fundamentals of Human Nutrition Massive Open 
Online Course (MOOC) with an enrollment of 30,000 students. It also has been selected as the nutrition 
textbook for the Open Course Library, a project to develop course content for high-enrollment courses in 
the Washington State Community College system. 

A number of funding models have been proposed to support OERs (Downes, 2007) because most faculty 
members will likely require incentive to change from the status quo of using traditional textbooks. Faculty 
indicated that the biggest incentives to produce OERs are financial reward and the acknowledgement as 
creator (Humbert et al., 2008). One possible approach is for institutions to create an OER student fee for 
courses that use OERs that meet certain criteria. The fee could be used to provide financial incentive for 
faculty to create, adapt, and/or adopt OERs for their course(s) and save students money by replacing 
more costly textbooks. The amount of the OER student fee and policies about its use would need to be 
established, but one example of a similar approach already has been reported (Baker-Eveleth et al., 
2011). The authors plan to gauge students' perception to the idea of an OER student fee in future 
semesters. 

There are limitations to the present study that should be mentioned. First, the results are from a single 
OER, used in one course, by one instructor, at one institution. It is not known how the flexbook would be 
perceived and used if even one of these variables was changed, let alone what the same students' 
perception and use of a different OER would be. In addition, although there are multiple semesters of 
students, the sample size is still relatively small. While the internal reliability of Likert questions in the 
survey was established, the validity of the survey administered was not tested. The validity of the survey 
could be established if it is administered at a few other institutions that use similar OERs. Another 
limitation is that survey e-mail reminders were only sent after the initial semester courses; which likely 
contributed to the higher response rate in subsequent semesters. Furthermore, while the survey 
response rate across the semesters was adequate for statistical purposes (Bartlett, Kotrlik, & Higgins, 
2001), the possibility that students who completed it might have had a more positive perception of the 
flexbook and used it more cannot be ruled out. Lastly, the flexbook is a "living" resource that is continually 
being revised and improved, thus the different semesters of students were using slightly different versions 
of it, which may have altered their use and perception of it. 

Conclusion 

Over multiple semesters, campus and online students both had positive perceptions of the flexbook and 
primarily used an electronic format of the OER. More research is needed on other OER in courses to 
determine if they have similar outcomes, because little data has been published to date. Further research 
is also needed on how to increase acceptance, creation, adaptation, and adoption of OER. 
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