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1 | INTRODUCTION

| Jason R. Wiles?

Abstract

During the Spring Semester of 2020, an outbreak of a novel coronavirus (SARS-CoV-2)
and the illnesses it caused (COVID-19) led to widespread cancelling of on-campus in-
struction at colleges and universities in the United States and other countries around
the world. Response to the pandemic in university settings included a rapid and un-
expected shift to online learning for faculty and students. The transition to teaching
and learning online posed many challenges, and the experiences of students dur-
ing this crisis may inform future planning for distance learning experiences during
the ongoing pandemic and beyond. Herein, we discuss the experiences of first- and
second-year university students enrolled in a biology seminar course as their classes
migrated to online environments. Drawing on reported student experiences and
prior research and resources, we discuss the ways we will adjust our own teaching
for future iterations of the course while offering recommendations for instructors

tasked with teaching in online environments.

This manuscript is an essay that draws on reported student experiences and prior research
and resources during the COVID-19 pandemic. Responses were used to provide methods or
to intrinsically and extrinsically motivating students during their online learning experience as
well as ways for educators to assess student needs and make course adjustments.
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one meter, the elimination of mass gatherings, reduction of interna-

tional travel, and personal quarantine for infected individuals (Cohen

In late 2019, an outbreak of pneumonia was reported in Wuhan China
andwas later tied to anovel strain of human coronavirus. Inearly 2020,
as the novel strain (ultimately named, Coronavirus Disease 2019, or
COVID-19 spread, the World Health Organization (WHO)) provided
public health and social measures to slow the spread and reduce the
likelihood of future transmission (World Health Organization, 2020b,
pp. 72). These measures mandated interpersonal distances of at least

& Kupferschmidt, 2020; WHO, 2020b). As a result, universities and
colleges were abruptly vacated, and undergraduate students contin-
ued their education remotely. Ultimately, researchers and educators
in academia were tasked with meeting a variety of unprecedented
demands associated with remote teaching and other aspects of dis-
tance learning for which, in many cases, they had little to no training
or experience (Nicola et al., 2020; Viner et al., 2020). Students as
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well faced many challenges, including but not limited to variable ac-
cess to the required technology (Ferdig et al., 2020; Hall et al., 2020;
Teréas et al., 2020), frustration with modes of learning they had not
intentionally chosen (Aristovnik et al., 2020; Ye et al., 2020), and nav-
igating a host of unexpected and compounding personal and family
issues stemming from the pandemic itself (Dhawan, 2020; Hodges
et al.,, 2020; Sahu et al,, 2020; Son et al., 2020; but also see Gao
et al., 2020; Torales et al., 2020).

Even with such challenges, remote and online learning environ-
ments have been an asset to postsecondary institutions during the
COVID-19 pandemic. However, although there is a substantial body
of literature on the effectiveness and importance of remote learning
(Anderson, 2004; Bell & Federman, 2013; Kim & Bonk, 2006), few
institutions or faculty and students expected or were prepared to
transition entirely to online settings. As a result, students and faculty
faced a variety of challenges as curricular and communicative barriers
arose within their new remote and online learning communities. In
particular, undergraduate students in biology courses that were once
engaged in class lectures, in-class group interactions, laboratory ac-
tivities, and field studies were tasked with learning about the natural
world from their computer screens in mandated social isolation.

Here, we provide the experiences of undergraduate students
in a biology course at a large, private, research-intensive university
(Carnegie R1 designation) in the northeast of the United States during
the COVID-19 pandemic. We also discuss the ways in which student
experiences in the Spring of 2020 informed our instruction for future
remote courses, and finally, we draw conclusions from our data and
pedagogical literature to suggest tools and techniques that may sup-
port students engaging in remote learning and provide support for bi-

ology educators, particularly in online ecology and evolution courses.

2 | COURSE DESCRIPTION

We collected student responses under an IRB-approved protocol
(#17-249). The course in which our participants were enrolled, was
titled Introduction to Biology Research, and was based on prior
courses of a similar nature implemented by Schmid and Wiles (2019)
and Sloane and Wiles (2020). As with previous iterations, this course

was designed as a literature- and discussion-based seminar for

TABLE 1 Classification of student majors enrolled in the course

Number of

Students' declared majors students

Biology

Biochemistry

Forensic Science
Neuroscience
Biology/Neuroscience
Psychology

Economics

R R, R, R, N NN O

Undeclared
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first- and second-year students majoring in biology or fields related
to biology (Table 1). The course occurred in the spring of 2020 and
consisted of one section of 15 students. Additionally, all of the stu-
dents had previously taken one semester of a general biology course
that serves as a foundation for all biology majors and related pro-
grams at this university. This 2-credit elective course met once per
week, and the first two weeks of instruction centered around differ-
ent types of scientific writing using two instructor-assigned primary
research articles (Bailey & Coe, 1999; Hossie et al., 2018) and two
instructor-assigned review papers (Lima, 2002; Moloney et al., 2016).
Thereafter, students engaged in reading, discussion of, and writing
about original research and scholarly reviews around key biological
topics on a weekly basis. Students also earned participation credit by
completing journal entries that involved a short reflection.

During the middle of March, and as COVID-19 cases continued
to increase rapidly in the United States, students in the Introduction
to Biological Research course and all other courses were informed
that the campus would be closed to in-person learning. Research for
the remainder of the semester and all courses would be continued
remotely. The instructor (first author) modified participation require-
ments for the course and students completed the remaining journal
reflections remotely via the existing Web-based course management
system (Blackboard). These assignments were modified to allow the
author to capture the experiences of students newly engaged with
distance learning, the perceptions of students own learning, and their
interactions with faculty during the pandemic. Students responded
to these reflection questions (Table 2) two different times during the
remote class: the first week of their quarantine at home and then
three weeks into their remote learning experience. Questions and
student responses were completed through Blackboard, and 14 of
the 15 students responded to the questions within the allotted times.

3 | STUDENT PERCEPTIONS OF REMOTE
LEARNING AND CHANGES AS A RESULT OF
COVID-19

In this section, we present some of the students' responses to our
questions (Table 2) about their preferences regarding learning en-
vironments and their perspectives on remote classes and faculty

remote instruction.

3.1 | Student preferences regarding remote versus
face-to-face instruction

Overall, almost all of the students (11/14) preferred face-to-face in-
struction compared to the remote format. One student commenting
about remote learning stated that they found it “hard to stay en-
gaged and learn the actual content” another student mentioned they
preferred, “that connection from an in-person meeting and [ability]
to ask questions promptly.” Two students were in support of remote

classes in specific contexts compared to face-to-face instruction.
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TABLE 2 Questions students received through an online format in the first and third weeks of their online experience

Week 1 questions

a. How has the pandemic impacted you? How have you responded?

b. How do you plan to approach your courses for the rest of the
semester?

c. Now that your courses will be completely online how do you
think this will impact you? Do you prefer online versus in person
instruction?

d. Is there anything else you would like to mention that you are
concerned about?

Many students brought up their preference for in-person labo-
ratory and research classes rather than remote laboratory experi-
ences. One student stated that, “when it [comes] to labs, there isn't
a way to make hands on activities the same level as online. | think
no matter how you run an online class, being in person will always
be better in my opinion.” Also, when it came to remote laboratory
courses, several students (5/14 students) highlighted the difficulty in
learning on their own. Two students mentioned the desire for video
demonstrations of laboratory work and additional structured guid-
ance in their notes when it came to completing remote experiments.
Another student expressed greater difficulty with discerning expec-
tations and instructions for projects in a remote setting stating that,
“online courses are fine for content-based lecture classes...but they
can be a struggle for project-based courses just because it's harder
to understand what I'm being asked to do.”

3.2 | Remote course scheduling and motivation

During the first week of remote instruction, the majority of stu-
dents (10/14 students) emphasized a desire to maintain their typi-
cal on-campus schedule in an effort to have a sense of normalcy
and to excel in their courses. Many students commented that they,
“[wanted] to stay close to [their] normal weekly routine” or high-
lighted, “do[ing] classes as normal as possible except sitting at [their]
dining room table” as well as, “doing all [their] work during the week
so [they] could take advantage of being home with family during the
weekends.” Students indicated that they were doing their remote as-
signments, but also expressed that they had been working merely
toward completion, and not necessarily thinking of their online work
as “studying” or a need to “memorize” information as they typically
would during face-to-face instruction because their online exams
tended to be open book. There was an emphasis on maintaining a
sense of normality and routine as many of their professors opted for
asynchronous instruction, rather than expecting students to be pre-
sent at specific times during the day. However, others, particularly
international students who had returned to their home countries,
expressed difficulty and concern related to expectations of synchro-
nous class meetings that did not align well to their time zones or other
scheduling constraints. Several students (6/14 students) voiced con-
cerns about what they perceived as “constantly changing deadlines”

in the courses they were taking and how this impacted their ability

Week 3 questions

a. Do you believe professors have adjusted well to teaching online? How

or how not, use examples.

b. Do you believe your level of learning is similar to being on campus?

How or how not?

c. What changes/efforts can professors make to improve your learning

participation in their courses?

to submit assignments at the expected time. Many of the students
(12/14) noted that their examinations and assignments transitioned
into project-based assessments and writing assignments with new

n o«

due dates. Students expressed “fear,” “anxiety,” and “worry” about
“missing a deadline because there have been so many emails with
each saying something new and different.” Many commented that
they did not believe they had the proper organizational and planning
skills to maintain their course loads at home. However, students were
hopeful that remote courses would mean that their course work was
“easier” (a term used by four students) but questioned whether they
were actually learning anything (stated by six students).

When we considered student approaches to courses between
the first week of quarantine compared to the third week, we found
that their self-reported level of motivation (a perceived factor in stu-
dents' remote experiences) differed. Motivation is an internal reason
or state that influences and sustains human behavior and a student's
motivation to learn (Brophy, 1999). Many students commented on
their lack of motivation or difficulty focusing and maintaining the
schedules they previously set in week one. Specifically, students
commented that they “had less motivation to learn since all the
exams [were] open book,” and that location and constant presence
of family members diminished their ability to focus or find a place
to study. Eight of the 15 students highlighted the benefit of librar-
ies and coffee shops as their main study areas when in-person in-
struction was available. Those eight students emphasized that those
study locations allowed them to focus on their materials; however,
motivation and focus decreased when they worked from home and
lost access to those areas. Several students (7/15) reported difficul-
ties in finding a space dedicated to work and focus, away from fam-
ily. Two students, who had both listed initial goals for their remote
learning as developing a good schedule and “finishing the semester
with a bang,” only two weeks later characterized their goal for finish-
ing the semester as “just getting by.”

3.3 | Student perceptions of course effectiveness
& their own learning

Several of our student participants did not believe that their remote
courses were as effective as compared to the face-to-face instruc-
tion that occurred earlier in the semester. One student, when asked

if they felt their level of learning was similar to their on campus
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classes (Table 2, Week 3), answered that they did not believe they
were learning as much through video lectures, particularly because
“professors are posting, but | am unable to really ask questions.” The
student even considered how changes would impact their future
course selections by saying, “it is concerning to me as a biochemistry
major because all the classes | am taking next semester require my
previous knowledge.” Another student stated that they disliked the
remote classes because it, “[was] harder to stay engaged and actually
learn the content.”

We did find, however, that students in this course judged their
ability to learn science content not only on the context of the
course and the materials they were given, but also the course's
influence on their emotional state. One student highlighted this
when saying, “I haven't learned material as effectively, but, it has
significantly reduced my stress levels.” A few students (3/14) also
mentioned how difficulties with time zones, Internet connection,
and the remote learning system hindered some of their learning

process.

3.4 | Student perception of faculty during remote
instruction

During this unprecedented time, faculty made quick and often sub-
stantial changes to their courses for remote instruction. As a result,
students were faced with the task of realigning their expectations as
faculty provided different curricula and assessments for the semes-
ter. We found that overall in this case study, students used positive
and supportive language about their professors' efforts to transi-
tion courses remotely. The majority of our students (12/14) believed
their professors “adjusted well” (a term used by 6 of the students)
and these students only provided specific examples when profes-
sors were less accommodating.

When responding about their professors' adjustments and tran-
sition to remote learning, all of the students made reference to and
took into account the timing of the pandemic mentioning the “short
notice” and “drastic changes” as a factor they considered in analyz-
ing their professor's engagement and remote teaching. Students'
responses included examples of video recordings, voiceovers of
PowerPoint slides, increased time for assignment due dates, and
open-book quizzes and examinations as methods of adequate sup-
port from faculty during the transition to remote learning. Students
voiced concerns with synchronous teaching and online issues, or,
having difficulty connecting to remote courses at specific times in
the morning due to high user volume. Some students found that
more than one of their classes were live at the same time and had to
choose between which class to participate in synchronously, which
was particularly challenging as some professors did not record and
upload their lectures. One student noted, “other teachers have a bit
of difficult time though it is not their fault, they are trying to pro-
cure ways to help. Some class times are cut in order to help students
[with] internet [challenges].” Only two of the fourteen students be-

lieved that their professors had not adjusted well to remote teaching.

Fcology and Evolution o 3453
= WILEY- %%

One student stated that, “I do not believe the professors have ad-
justed very well to remote teaching. Especially since teachers speed
through examples and teaching in order to keep a small class time.”

The other students provided similar comments when they noted,

| do not believe my professors have adjusted well to
teaching remotely. | also do not believe it is their fault,
some of my classes with lots of students and assign-
ments have taken a huge hit. There has not been a lot
of changes in structure which make it hard to compre-

hend the information.

4 | USING STUDENT RESPONSES DURING
COVID-19 TO INFORM COURSE DESIGN &
TEACHING

We used student feedback about their transitions to remote learn-
ing in the Spring of 2020 to inform our future courses and to con-
sider how to improve the online learning experience of students. We
understand that there are several limitations to the study: A small
sample size makes it difficult to extrapolate student experience to
larger biology courses or to make generalizable statements about
undergraduate biology students' perceptions of remote learning.
Additionally, student responses in such a small context, although
elucidating, may limit inferences about online learning and best
practices to specific courses. We do believe that students were
candid with their statements, reliability of these qualitative data
would be bolstered by multiple iterations of the course and if col-
lection of student responses were taken from a variety of biology
courses of various sizes and topics. Notably, student responses in
our course reflected similar student responses in studies (of varying
sizes) on perceived support (Lee et al., 2011) particularly centered
around clear course expectations (Palmer & Holt, 2009) and moti-
vation and lack of community (Song et al., 2004) in online courses.
Ultimately, we used our student responses and other online student
perception studies (Care et al., 2001; Deci et al., 1991; Schilling &
Schilling, 1999; Selim, 2007; Smart & Cappel, 2006) to revise the
course for online delivery in the future and leaned heavily on best
practices to support student engagement and learning online.

In the first week of the quarantine, students were apprehensive
about the changes to their learning environment and highlighted
community as an important aspect of their learning. In the first
week, students were focused on developing schedules that reflected
their on-campus routines. However, in the three-week check-in,
several students expressed difficulty in maintaining schedules and
motivation, and many of them expressed frustration with perceived
inflexibility on the part of some of their instructors. The majority
of the students in this case study reported difficulties creating and
maintaining work and study schedules that supported their learn-
ing. As a result, this future online course will begin with a discus-
sion with students to explicitly discuss the potential for this global

health crisis to influence the productivity and mental health of all



HUMPHREY ano WILES

3454 WI LEy_Ecology and Evolution

Open Access,

those involved (Gibbons et al., 2011; Son et al., 2020). At the onset
of the course we will offer university resources, data and peer re-
viewed materials that focus on organizational and coping skills in
order to support student engagement and completion of assign-
ments (Pfefferbaum & North, 2020; Sitler, 2009). Our initial contact
with students will include transparency about course expectations
(Felten & Finley, 2019; Wisehart, 2004) and a clear schedule of due
dates and details of the remote or online course before any assign-
ments or lectures are posted.

Previous research reflects our own student responses, and both
highlight the importance of support from the instructor for distance
learners, specifically with an emphasis on how the instructor sets up
the online course (Care et al., 2001; Selim, 2007). Additionally, evi-
dence from a metanalysis surveying students at 29 universities indi-
cated that students prefer three important fields of expertise from
their online instructor: “(a) structure and coherence of the learning
material and course, (b) stimulation of learning motivation, and (cc)
facilitation of collaborative learning structures of the learning con-
tent” (Paechter et al., 2010). Findings from this metanalysis address
some of the difficulties our students faced, particularly in regard to
creating coherent learning material and with supporting students'
motivation during their online learning. Therefore, we have consid-
ered ways to (a) intrinsically and extrinsically motivate students, and
(b) check in with students throughout the course (but critically within
the first few weeks) to assess student learning and perceptions and
we provide examples of these efforts for our future course below.

Motivation was a common factor in our student responses and
earlier studies highlight that motivation depends on students' “ten-
dency to find academic activities meaningful and worthwhile and
to derive the intended academic benefits from them” (Brophy, 1999,
pp.205-206; Glynn et al., 2005). Drawing from student responses
and prior research and resources that reflect similar needs of our stu-
dents (Childers & Berner, 2000; Covington, 2000; Deci et al., 1991;
Linnenbrink & Pintrich, 2000; Schilling & Schilling, 1999), we will use
the following suggestions and strategies for maintaining student
motivation online specifically for biology and ecology and evolution
educators:

1. Clearly communicate and maintain expectations at the beginning
of the semester and throughout the course. This first approach
can be used for biology classes as small as 20 students or
as large as 200 students. Expectations of student learning
outcomes or goals will be explicit and clear for students to
connect to the work that they do. We will provide student
learning outcomes in the syllabus and reiterate goals during
introduction of the course and throughout the semester. Future
courses will include explicit alignment of assessments with the
introduced learning outcomes, and students will be asked to
reflect on how their work and participation matched learning
goals at the end of each activity or assessment (example of
learning goals in S.1). These learning outcomes are created
at the discretion of the educator, but other institutions may

require separate university and departmental learning outcomes

to align with student learning goals. In a traditional biological
course, there is opportunity for experimentation and model
testing that is developed by the students. Traditional biological
classrooms centered around learning through exploration and
experimentation allow students to work with their instructors to
develop learning goals. However, online instruction may require
students to have more explicit communication about learning
outcomes and expectations, and they may need those expec-
tations to be repeated, in multiple modes (e.g., the course
syllabus, emails, online announcements, in recorded lectures,
and associated with the assignments themselves) throughout

the course.

. Provide students with the opportunity to make more decisions

on online content. Online settings often necessitate reading of
review papers or participation in discussion boards. Students are
often motivated when the educator allows students to explore
the ecological and evolutionary topics that are most interesting
to them and often take students out of typically laboratory set-
ting (Barnett et al., 2011; Braund & Reiss, 2006; Spronken-Smith
etal.,2011). In order to extrinsically motivate students, we will also
offer examples across taxa or environments related to particular
evolutionary concepts from which students can select. We will
also provide students with the opportunity to find videos online
that align with our content. Students can upload videos through
online learning platform message boards. Alternately, students
can upload videos via Google docs or a mobile video discussion
platform called Flipgrid (https://info.flipgrid.com). For example, a
future week of remote teaching will likely involve discussing the
research of a faculty member who studies mate guarding, using
our online learning platform or Flipgrid, we may introduce the
topic before reading the faculties research by asking students to
search for videos of mate guarding or other animal behaviors to
share with the class and discuss the behaviors in the video. The
examples we mention above are useful in smaller classes, pref-
erably smaller than 30 students, as instructor-student interac-
tion are important for each decision making and video example.
Alternatively (and for larger courses), we will also give students
a variety of ecologically relevant case studies (Table 3) that align
with faculty research and allow students to select one of personal
interest for their assignment. This may give students some con-
trol on the tasks they use to learn about weekly content and pro-
vide a variety of topics and student perspectives for discussion.
Educators may be hesitant to provide a variety of case studies
to students when considering trade-offs between student moti-
vation and time spent grading tasks. However, many case study
resources (Table 3) offer case studies and corresponding keys/

solutions for educators to reduce grading load.

. We also suggest, and will, implement course activities that in-

crease the cognitive demand of tasks and provide students with
challenges that are at the edges of, or even marginally beyond,
their educational level (Tekkumru-Kisa & Stein, 2015; Tekkumru-
Kisa et al., 2015). We will provide discussion questions and in

class tasks (research article summaries, experimental design
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assessment, statistical analyses) that are more aligned with those
that ecologists and evolutionary biologists must grapple with
daily. These discussion questions and tasks can be applied to any
class size given the content of the lesson and learning outcomes
of the students. For example, throughout the semester we will
use evidence based on graphs and data tables from published
research papers. Student activities will center around using the
graph reading skills they develop in the course to develop conclu-
sions based on tasks that involve graphs that coincide with data
tables. This will provide students the opportunity to feel more en-
gaged with the work, it will align with class discussions and also
give us as educators the opportunity to assess critical thinking
skills. This method may also give students the opportunity to un-
derstand how scientists interpret data and understand that the
“doing” of science can occur at one's computer and not only in
the field or laboratory. Additionally, case studies (Table 3) that
encourage students to utilize the content they are learning on-
line with the practices that ecologists and evolutionary biologists
use (statistics in R, writing results, citing previous research) offer
a diversity of subject matter and motivating challenge to student
learning (Bonney, 2015).

4. Givestudentsthe opportunity to reflect on what they have learned
and make connections with their own world and goals through
writing and online discussion. Incorporating an online discussion
board or journaling can give students the opportunity to process
what they are learning, but these techniques also allow educators
to identify misconceptions and gaps in students' understandings
(Callis-Duehl et al., 2018; Halim et al., 2018; Williams et al., 2016).
By asking simple questions like, “How does this new information
impact the way you view population growth?” or “What trophic
interactions have you seen in your backyard or around where you
live?” students may begin to make connections between what
they are learning and their own experiences that generate per-
ceptions of practical relevance. These reelections can occur in the
form of written responses (for smaller classes) or via online poll-
ing and presentation platforms (Kahoot © -https://kahoot.com
Zoom- https://zoom.us.com, Poll Everywhere https://www.polle
verywhere.com) for larger classes.

Although students may have deadlines and develop their own
expectations about their approach to the course, online formats
provide a variety of motivational, and situational difficulties that
students may or may not be aware of. If faculty take stock of their
courses and assess students' needs within the first few weeks of
an online course, they can provide scaffolding or additional support
to students and make appropriate adjustments to the course be-
fore unforeseen problems arise. Using student responses, we have
identified and propose five different online and adaptable activi-
ties (Table 3) for educators to use. We will personally incorporate
four of the five activities (Quick Course Diagnostics, Minute Paper,
Case Studies, Muddiest Point) in the upcoming semester to support
our students during this online synchronized course. These activ-

ities can serve as an assessment to student learning and provide

opportunity for intentional engagement with students throughout
the semester.

5 | CONCLUSION

The shift to remote teaching and learning created a variety of chal-
lenges and experiences for students in the Spring of 2020, and
instructors had to adjust their content and curriculum for student
learning and engagement accordingly. Here, we provided ways in
which we will continue to adjust our own courses to intrinsically and
extrinsically motivate students during their online learning experi-
ence as well as ways for educators to assess student needs and make
course adjustments. Although these challenges arose in a unique
context, which will hopefully not last, we were pleased to find that
our students were flexible and attempted to meet the new changes
head on in the midst of stay-at-home orders. Identifying student
perceptions in this unique context has given us the opportunity to
re-address and develop new techniques that will continue to support
the education of our students. This work also serves as a reminder
of the resilience of students and an encouraging glimpse into the
future researchers and educators we will see in the field of ecology

and evolution.
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