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ABSTRACT
This case study highlights the work of Students as Partners (SaP) as a balanced approach
for implementing and evaluating an online open-access textbook in introductory animal
physiology at the University of Toronto Mississauga. Started in 2017 with an eCampus
Ontario grant, the project involved undergraduate and graduate students developing
and improving an open-access e-textbook to support student learning in a second-year
undergraduate introductory animal physiology course. This case study focuses on the
2019–2020 academic term and the work of two undergraduate students working
alongside faculty and two librarians. As part of their research, the partners consulted
the literature and gathered feedback from students taking the course in which the open
e-textbook was used. Student partners added updates and new interactive features to
create a more engaging educational resource to support student learning. The partners
also reflected on their role in the open educational resource development process.
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In this case study, two undergraduate students, a faculty member, and two librarians
collaborated to further develop an online open-access textbook used in a second-year
introductory animal physiology course (BIO202) at the University of Toronto Mississauga
(UTM). Open-access textbooks are open educational resources (OERs), which are defined as
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“teaching, learning and research materials in any medium—digital or otherwise—that reside in
the public domain or have been released under an open license that permits no-cost access,
use, adaptation and redistribution by others with no or limited restrictions” (UNESCO, 2019).
The open-access textbook used in this project was curated and developed by the faculty and
librarians and published through Pressbooks by eCampus Ontario for open use in an
introductory animal physiology course at the university. Here, we focus on summarizing the
implementation of new interactive features in an open-access e-textbook available to all
students enrolled in the course and explain how we used students’ perspectives as active
learners to guide this implementation.
Partnerships between students and faculty in developing educational resources can be
beneficial when guided by universal design principles and grounded in students’ learning
experiences (Bovill,2013; Cook-Sather,2009). Universal design principles suggest that multiple
means of representation can help to provide students with better access to resources (Center
for Applied Special Technology [CAST], n.d.), creating opportunities for clearer connections to
curriculum content for all students (Story, 1998). When students work alongside faculty and
librarians, there is an opportunity to create a dynamic relationship that allows students to
connect to and be represented in the curriculum materials, such as online textbooks. Students,
as active learners in a course, have the potential to play an integral role in the course
development process by providing unique perspectives about the use, accessibility, and efficacy
of educational resources from a learning perspective.
It has been suggested that the main drivers of development or implementation of online
open-access textbooks are the overall interest of educators, student financial barriers, and
decisions made during the development process (Dutkiewicz et al., 2018). Instructors can guide
how curriculum content is developed in an open educational resource by considering whether:
•
•
•

curriculum-based content is presented visually as well as textually (Rowhani &
Sedig,2005),
interactive activities are included (Wang et al.,2011), and
student learning preferences and preferred textbook presentation are considered
(e.g., PDF, physical copy, or e-textbook) (Rockinson-Szapkiw et al., 2013).

Financial barriers also can shape educational resource development and use (Hardin et
al., 2019). The creation of no-cost OERs can reduce barriers to access to make these resources
available to a greater number of students. A reduction of barriers may also include making sure
that internet or electronic devices are available to students who are using OERs (Asunka,2013).
INVOLVEMENT OF STUDENTS AS PARTNERS (SaP) IN THIS CASE STUDY
A SaP team updated an online open textbook resource in a research opportunity
program at UTM. The faculty member in this team was also the instructor who typically teaches
the undergraduate introductory animal physiology course in which the online open-access
textbook was used. The open education resource development project was envisioned to
provide an affordable alternative to a traditional textbook and has been tailored to reflect the
course structure and materials presented in the course. This project is now in its fourth year
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and has benefitted from student partnership since its inception. In the first year of
development, the two librarians and the faculty member worked together as content creators,
editors, and experts in the course material to curate and develop resources for the first edition
of the online textbook with undergraduate students and several graduate students. This openaccess textbook was created using the Pressbooks platform (an open-source content publishing
tool) and was published by eCampus Ontario. Revisions were made based on student feedback
on the first edition of the open e-textbook. Two undergraduate students developed new
educational resources and made suggestions for improvements for this evolving open
educational resource.
The student partners were integral to the completion of this research project, as they
incorporated edits and new educational resources to the online open-access textbook based on
literature consultation and feedback from students who were using the textbook in the animal
physiology course. The students met with faculty and librarians weekly to discuss (a) published
work on the interactivity of online open-access textbooks as part of the curriculum, (b)
feedback from students who have used this online open-access textbook, and (c) published
perspectives on the benefits and drawbacks of online open-access textbooks.
LESSONS FROM THE LITERATURE
The SaP team consulted the literature on the use of interactive features, such as
animations, self-tests, and videos for student learning within online resources. Rowhani & Sedig
(2005) emphasize the role of interactive features in combination with textual descriptions to
better support critical thinking and connective processes. Interactive components can inspire
student interest and enthusiasm (Teo et al., 2003, Dutkiewicz et al., 2018) and provide multiple
means of engagement to support student motivation (CAST, n.d.). Unlike a static textbook
based purely on textual descriptions and visual representations of text, interactive features in
an online resource can promote active learning by encouraging students to make critical
connections with textual and visual information (Saarinen et al., 2015; Swidan & Naftaliev,
2019; Mills, 2016). The implementation of interactive elements and assessment of
understanding can enhance student learning and allow a better comprehension of the material
(Dutkiewicz et al., 2018). Interactivity can provide learners with a more comprehensive
understanding of the subject matter, as students can apply their knowledge to solve higherlevel diagnostic questions (Evans & Gibbons, 2006). In addition to the importance of
interactivity, research suggests that although students appreciate the portability and low- or
no-cost options of online e-textbooks, four out of five students still prefer using a printed or
hard copy of a textbook (Rockinson-Szapkiw et al., 2013).
Informed by lessons from the literature, the SaP team grounded their design of the
open-access online textbook in two main approaches:
•
•

inclusion of interactive visual features (H5P tool, which is a rich interactive web
content authoring tool) and
inclusion of other alternative tools that support learning when using online
textbooks (Hypothes.is tool, which is a social annotation web platform).
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DESIGN APPROACH AND METHODS
The student partners identified aspects of the collaboration with the faculty member
and librarians for their own professional development and used that reflection and literature to
inform their goals (see Step 1 in Figure 1). Given the time constraints in a semester, each
student partner reviewed between 5–10 articles within a 2-week time frame on the topic of
interactivity within online resources (see Step 2 in Figure 1). The objective was to analyze
articles that discuss the impact on student performance and preference for such resources. The
annotated bibliographies consisted of summaries of each study, and the potential impacts on
the current project were considered before making any revisions to the current online etextbook. The faculty member and librarians reviewed the annotated bibliographies to ensure
the relevance of the articles and sources. The articles were researched early in the semester so
that enough time was allotted to implement textual changes and interactivity to the existing
open e-textbook so that students would have an opportunity to use the resource and share
their experiences in using the resource.
Guided by lessons from the literature on methods to improve student learning
experiences through introducing interactive elements, the SaP team started a redesign of the
online open textbook next. This redesign also was motivated by feedback from students who
used the first edition of this open-access textbook and from instructors and librarians using and
evaluating it. The redesign was completed using the Pressbooks platform to publish this open
textbook. The student partners reflected on the work of previous research students to gather
feedback on the open textbook (see Step 3 in Figure 1) to decide which textbook edits would be
incorporated (see Step 4 in Figure 1). In consultation with the literature, the student partners
found that H5P was reported as supportive of learning (Grönlund et al., 2018). Therefore,
student partners used the H5P tools (i.e., true/false, multiple-choice highlighting, and
annotation tool) to design interactive questions, which were developed by studying a specific
chapter and targeting difficult concepts (see Steps 5 in Figure 1). The SaP team used the
Hypothes.is tool to include highlighting and annotation features in the updated chapters of the
open e-textbook to incorporate the benefits of hard-copy textbook annotations in an online
environment (see Step 6 in Figure 1). This highlighting feature allows students to mark parts of
the textbook that they deem important, which they can keep either as private notes or share
publicly with peers.

Hanley, J., Laughton, S., Hinić-Frlog, S., Lukose, R. & Sharma, T. (2021). Improving the student learning
70
experience through the student-led implementation of interactive features in an online open-access textbook.
International Journal for Students as Partners, 5(2). https://doi.org/10.15173/ijsap.v5i2.4397

International Journal for Students as Partners

Vol. 5, Issue 2. November 2021

Figure 1: Case study design and methodology

The SaP team then designed a survey focused on the assessment of the effectiveness of
the newly implemented features in the open textbook (see Steps 7 and 8 in Figure 1). The
survey consisted of 10 questions based on usage and experience with the newly implemented
H5P interactive self-check questions and Hypothes.is tool features (see Table 1). The goal was
to implement interactivity to enhance and improve the student experience with the open etextbook and provide a way for students to become more involved in their learning. The SaP
team developed the questions to assess student opinions about the potential benefits and
challenges they faced when using the interactive tools as well as questions so that future
improvements to the e-textbook could be made. The SaP team distributed the anonymous
survey at the end of the Winter 2020 term to 457 students who were using the updated second
edition of the open e-textbook (see Table 1).
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Table 1. Survey questions for students using the revised open e-textbook
QUESTION
NUMBER
1
2
3
4
5
6
7
8
9
10

QUESTION TEXT
I found that the interactive questions that provided feedback at the end of Chapters 1
and 4 were beneficial to my learning experience in BIO202. (Likert scale)
How were the interactive questions beneficial or not beneficial to your learning?
(Short answer)
The questions at the end of newly updated chapters that provided feedback allowed
me to test my knowledge on concepts within the chapter. (Likert scale)
I had technical issues when I used the interactive questions that provided feedback at
the end of the newly edited chapters. (Likert scale)
How many times have you accessed the Hypothes.is tool throughout your learning
during the course? (Multiple response)
How did you incorporate the Hypothes.is tools in your learning and studying
purposes? (Multiple response)
If you selected other, please indicate other ways that you used the Hypothes.is tool.
(Short answer)
I found the Hypothes.is tool helpful towards my studying throughout the course.
(Likert scale)
I found the Hypothes.is software easy to navigate. (Likert scale)
Is there anything we didn’t ask you about that you would like to tell us about the 2nd
edition of the e-textbook? (Short answer)

FINDINGS FROM THE SURVEY
Student respondents found that the new interactive questions at the end of Chapters 1,
4, 8, and 9 allowed them to test their conceptual knowledge (84.4% of respondants) (Table 2).
Students agreed that the interactive components were beneficial to their learning experience
(77.1% of respondents) (Table 2). A total of 41.7% students found that the Hypothes.is tool was
easy to navigate, and 39.5% indicated that it was helpful for studying. A large proportion of the
students (47.9% of respondents) did not take a clear stand on the usefulness of the Hypothes.is
tool or its navigation ease (Table 2). This may be attributed to the fact that we found that 40%
of students reported never using the Hypothes.is tool (Table 1). In their survey comments,
students expressed reasoning such as not knowing the Hypothes.is tool was included within the
new chapter editions, needing more clarification on what the tool was, and some noted that
they preferred “to make annotations in a separate document rather than directly in the open etextbook.” In response to an open-ended question (the last question in Table 1), a total of 43%
of respondents mentioned that they were “satisfied” with the new tools in the online etextbook while 44% expressed “no opinion.”
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Table 2: Summary of survey results
ITEM / RESPONSE

I found that the interactive questions
that provided feedback at the end of
Chapters 1, 4, 8, and 9 were beneficial to
my learning experience in BIO202.
(N=96)
The questions at the end of Chapters 1,
4, 8, and 9 that provided feedback
allowed me to test my knowledge on
concepts within the chapters. (N=96)
I had technical issues when I used the
interactive questions that provided
feedback at the end of Chapters 1, 4, 8,
and 9. (N=95)
I found the Hypothes.is tool helpful
towards my studying throughout the
course. (N=96)
I found the Hypothes.is tool easy to
navigate. (N=96)

STRONGLY DISAGREE NEITHER
AGREE
DISAGREE
AGREE
NOR
DISAGREE
No.
No.
No.
No.
(%)
(%)
(%)
(%)
3
2
17
53
(3.1)
(2.1)
(17.7)
(55.2)

STRONGLY
AGREE
No.
(%)
21
(21.9)

2
(2.1)

0
(0)

13
(13.5)

55
(57.3)

26
(27.1)

21
(22.1)

42
(44.2)

18
(19.0)

12
(12.6)

2
(2.1)

6
(6.3)

6
(6.3)

46
(47.9)

30
(31.2)

8
(8.3)

3
(3.1)

8
(8.3)

45
(46.9)

36
(37.5)

4
(4.2)

Students who participated in the survey found the interactive questions (multiplechoice and true and false questions created by the H5P tool) beneficial for their learning (see
the first two columns in Table 2). Therefore, students generally expressed interest in and
enthusiasm about the interactive H5P components within the online textbook. Student
respondents indicated that they found the interactive questions provided in the revised version
of the online open-access textbook helpful in testing their knowledge and beneficial in support
of their learning (Table 2). Our findings are in alignment with previous research regarding the
benefits of increased interactivity in online open-access textbooks (Teo et al., 2003, Dutkiewicz
et al., 2018, Weng et al., 2018).
As noted by the student respondents in our survey, a printed version or an offline
downloadable version of the open resource should be available as an option for students. We
are currently implementing options for our open-access textbook to be available in different
formats such as Kindle, PDF, or iBook for students who prefer to read the textbook off-line or in
print.
IMPACT ON STUDENTS, FACULTY, AND LIBRARIANS
This project was initiated in 2017 with an eCampus Ontario grant and has since involved
undergraduate and graduate students to further develop and improve this online open-access
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textbook at our institution. In addition to providing learning opportunities for students at our
institution, we also reflect on the impact this project had on our collaboration during this case
study. We found that creating collaborations between student partners, faculty, and librarians
in different departments made the design of interactive elements in an online textbook feasible
as more support was provided. Our collaborative process resulted in a high-quality open-access
textbook that was received positively by students. Additionally, the design was further
informed by the input from the students enrolled in the course who were the primary users of
the resource. This form of collaboration supports implementers and researchers by addressing
time constraints and helps keep resources updated and relevant for students.
Student impact
Our research provided a unique teaching and learning perspective on the benefits of a
student-faculty dynamic. The student-faculty dynamic was developed as the faculty member
provided support to the student partners through active discussion of the textbook material
and interactive features to improve student learning in the course. The student partners played
a primary role in this case study and gained knowledge through active involvement in the
research methodology, data analysis, development of interactive questions, and improvements
in the curriculum to enhance students’ course experiences. Most critically, it is the
collaboration of the student partners with faculty that resulted in successful improvements to
the open-access textbook. The partnership between students, faculty, and librarians in this
improvement process also provided an effective way to include voices of undergraduate
students taking the introductory animal physiology course about the effectiveness of their
open-access textbook.
Faculty-member and librarian impact
The faculty member and librarians were able to gain insights into how students process
new information as active learners and what aspects of the curriculum may be beneficial or
challenging to their learning. The faculty member and librarians could engage in an active
discussion with learners about what it is like to learn new material for the first time. Through
collaborations such as this, faculty members and librarians can renew their perspectives on
student learning experiences and apply these renewed perspectives to the development of
learning tools in a course or a program.
LIMITATIONS
We had to adjust our targets to accomplish our research goals according to the teaching
schedule of the introductory animal physiology course using the open e-textbook. As a result,
the student partners were not able to distribute their survey to students enrolled in the course
who used the revised second edition of the textbook until the course and academic year were
completed. Since they received the survey results after their own research opportunity
program ended, this time limitation had an impact on the type and number of interactive
components the student partners could develop during their research opportunity program.
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CONCLUSION
The primary focus of this project was to improve student learning by incorporating
interactive elements in an online open-access textbook for an introductory animal physiology
course at the University of Toronto Mississauga. A team of students partnered with a faculty
member and librarians as researchers to provide a new perspective for the process of
developing course resources. This research collaboration resulted in improvements to the
quality of an open-access textbook used in an anatomy and physiology course and was well
received by students using the resource. Based on the study conducted by the SaP team and
the positive results achieved among students using this new textbook, future research students
will be inspired to build on the current project or take it in a new direction. From this
experience, we recognize the value of student-led partnerships with faculty and librarians to
improve learning experiences by creating and updating educational resources for learners.
Through this case study, the student partners demonstrated the potential students have to act
as a catalyst for learner-driven improvements to open educational resources and to inspire
future collaborative work in the educational resource development process.
This research was approved by the University of Toronto Research Ethics Board (Protocol No.
36596).
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