Chapter 4

Exploring the Development
of Deeper Learning Skills

A Case Study Analysis of a Python

E-learning Course

George Shaw, Jr.”

any academic, public, and school libraries uti-
I\/l lize online learning to deliver programs and

library-related instruction. In many -cases,
these online learning sessions are used to provide
information literacy or general library instruction.
There are numerous ways in which the consumption
of course content, a program, or specialized instruc-
tion conducted online is characterized. They can be
referred to as online learning, internet learning, dis-
tributed learning, or distance education.!

According to Welsh and colleagues, e-learning can
be defined as the use of network technology to pro-
vide educational instruction or information to an in-
dividual.? A broader approach to defining the term
was undertaken in 2012, and many of the core ele-
ments, such as an approach to teaching and learning
and communication to encourage interaction for new
ways of understanding and developing knowledge, re-
main from early definitions of e-learning.® Libraries
benefit from e-learning courses by reducing overhead
cost, increasing the reach of services, and providing
directed learning.*

Over the past few years, e-learning has become

extremely important. Massive open online courses
(MOOCs) have increased the availability and reach
of excellent instruction. For example, Stanford Uni-
versity has a MOOC, free for anyone to take before
close of course registration.> Coursera, FutureLearn,
and OpenClassrooms are other popular examples of
organizations that offer MOOCs. Within these types of
online classrooms, there can be a diverse representa-
tion of students. While MOOCs have gained popular-
ity over the past few years and will be the focus of this
case study, the information gleaned from this chap-
ter has implications for any e-learning course that in-
volves the communication of information or knowl-
edge to a group of students.

This case study will analyze an online Python de-
velopment suite offered by the University of Michi-
gan and explore how we use technology to engage
students in deeper learning opportunities. The infor-
mation gleaned from this case study will provide in-
struction librarians with additional insight regarding
the technology they plan to integrate into their librar-
ies and evaluating that technology so students gain
optimal benefit from the instruction.

* George Shaw, Jr., is a fourth-year doctoral student in the School of Library and Information Science (SLIS) at the University
of South Carolina. Shaw’s current doctoral research focuses on the intersection of computational science and public health. His
research utilizes machine learning and text-mining methods to glean latent topics from Twitter regarding obesity to assist public
health professionals with addressing obesity and other related chronic health conditions. When he is not in the doctoral “digs”
working on his research, Shaw enjoys spending time with his family members and volunteering with Big Brothers Big Sisters of

Greater Columbia.
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Learning and Library Instruction

Understanding Deeper Learning

There has been increased emphasis within higher
education for deeper learning approaches.® According
to the 2017 New Media Consortium Horizon Report
on emerging technology within education, deeper
learning approaches within higher education peda-
gogy will become crucial to the learning process over
the next several years. Deeper learning emphasizes
that students should engage in higher order thinking
(HOT) skills that include critical thinking and prob-
lem solving, collaboration, and self-directed learning
to master the content.”

HOT skills are nonalgorithmic, tend to be com-
plex, and require analyzing and synthesizing of the
given content.® We should be careful and proceed
with caution for students lacking these abilities.® In
many MOOCs and asynchronous e-learning courses,
students have to engage with the content, develop ef-
fective strategies to master the content, seek out addi-
tional sources, and be a part of the online community
for that class.

Deeper learning and instructional technology are
significantly intertwined when it comes to e-learn-
ing courses. According to the Association for Educa-
tional Communications and Technology (AECT), in-
structional technology is “the theory and practice of
design, development, utilization, management, and
evaluation of processes and resources for learning.”°
While it is important for students to engage in deep
learning, instructional technology plays a vital role in
this process as support.

Online Library Instruction

Whether academic, public, or school, librarians are
being asked to do more with a limited amount of
resources.!! The expectation remains that library in-
struction will be good. This includes being course- and
assignment-related; involving active learning and col-
laboration; appealing to multiple learning modalities;
and providing learning with clear objectives.!? Recent
studies have used Dewald’s work as an abstract frame-
work to study the effectiveness of online information
literacy instruction. Many of these studies have high-
lighted “that the most effective online information
literacy learning objects include interactivity in the
form of active learning.”*®

The concept of active learning in e-learning envi-
ronments has impact for public, school, and special
online library instruction. Active learning can be de-
scribed as those activities that require analysis, syn-
thesizing of concepts, and in-depth evaluation of the
class content and the individuals’ learning process. It
is estimated that roughly 40 to 80 percent of students
drop out of online courses.* Students benefit from

online instruction that fosters collaboration with stu-
dents and faculty members and involves a formative
assessment of the learning process and knowledge ac-
quisition based on formal tests or quizzes throughout
the learning process.!®

What Do We Want to Know?

This case study will analyze an online data science
and python development suite offered through Cours-
era by the University of Michigan and explore the
strategies they use to engage students in deeper learn-
ing opportunities. In addition to the content, the in-
structional technology that is employed for delivery
of this course is extremely important. As an asynchro-
nous course suite, interactivity and content engage-
ment becomes vital for success.'® In addition, learning
new software programs and using the interface of the
learning system in Coursera presents a student with
its own set of challenges.

Learning a new programming language requires
an extensive amount of time and active learning. For
novice unexperienced programmers, grasping the ter-
minology alone can be seen as a major accomplish-
ment. It requires a shift in logic and conceptual un-
derstanding of variables and binary approaches to
answering questions. The research questions this case
study seeks to address are:

« How are aspects of deeper learning incorporated
in an e-learning computational programming
course?

+ What are the implications from this analysis for
online library instruction?

By the conclusion of this chapter, you will be pre-
sented with essential themes to evaluate your own e-
learning environment and the utilization of deeper
learning approaches from the lens of a computational
science designed e-learning course.

The Research

The case study method for this research project uses
a single instrument case study, exploratory approach
to identify the themes that will be derived from the
study.'” I conducted the project. Sources of evidence for
this study include documentation, direct observation,
and my own participant observation.’®* Documents in-
cluded lecture transcripts, PowerPoint materials, and
assigned readings. For this study, direct observation
involved the interface of the learning module used. As
the participant observer, I interacted with the func-
tionalities and course content that assisted with the
learning process.
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Data Collection

The Applied Data Science and
Python Specialization that is of-
fered through Coursera by the
University of Michigan contains
five courses. Each course builds
upon the previous course, and
there is an expectation that stu-
dents enrolled in this specializa-
tion suite have some previous
experience with programming.
This case study uses the intro-
ductory course as the unit of

analysis. It is imperative that as-

pects of the introductory course Figure 3.1
keep students engaged and assist
with creating deeper learning
opportunities, which require more discipline by the

students.!

Documents Used for Analysis

There are multiple interpretations of what is consid-
ered a document, and this argument has been dis-
cussed in detail with regard to the contemporary
meaning of this word (see Buckland’s 1997 article
“What Is a ‘Document’?”).2’ However, this is not
an attempt to define documents but to describe the
artifacts that were included as documents and the
justification for this decision. PowerPoint presenta-
tions, the assigned course readings, discussion fo-
rums, linked tutorials, lecture transcripts, Python
coding information, and general text describing the
aforementioned artifacts were labeled as documents.
These documents also supported students enrolled in
the course who require closed-captioning for disabil-
ity-related reasons.

Direct Observation

Direct observation was concerned with the physical
layout of the learning module and the interaction
with the interface (figure 3.1). The left navigational
panel provided the user with access to the weekly
course material (figure 3.2) and additional informa-
tion that was necessary for the course. An interesting
feature offered here was the opportunity to translate
subtitles for the course. While it may seem insignifi-
cant, this is very important when you have interna-
tional students enrolled in your e-learning course.
Not only does this assist them in the learning process,
it also addresses the needs for community members
that are differently abled and those that speak Eng-
lish as a second language. The homepage interface
also provided a completion bar. Research has shown
the benefits of incorporating a progress indicator
when completing tasks.?!

Screenshot of the Introduction to Data Science in Python course.

Discussion

The discussion will focus on three themes identified
that are essential to deeper learning—critical think-
ing, communication, and self-directed learning?*—
and an unrelated concept of interaction. While the
themes discovered are important, the conversation in
this section will focus on the relationship that they
have with conducting online library instruction. In
case study research, a strategy to identify meaning
from abstract concepts and variables is identifying the
relationships that exist to develop a coherent under-
standing of the data.?®

Critical Thinking

As a novice Python programmer and participant
observer, I used critical thinking to understand the
terminology used in the course, think abstractly re-
garding problems that were presented, and evaluate
the documents that were used to answer questions.
With many library instruction courses, there is an as-
sumption that students have basic to no level of un-
derstanding with regard to database use, concepts of
information literacy, and understanding of informa-
tion-literate transferable skills. Critical thinking in
the e-learning environment will depend largely on the
supporting documents. They not only provide contex-
tual information to continue the cognitive processing
from the lectures, but they also provide a sense of sup-
port for information that is unclear. The supporting
resources were intricate in this process.

For students enrolled in e-learning library courses,
online journal notes can provide the library instruc-
tor with insight into the learning process of students
enrolled in the course. Once a student’s preferred
learning type is identified, it is necessary for librar-
ians to develop personalized learning paths or sug-
gested learning paths based on it. As noted, librarians
are asked to do more with less. Customizable learning
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plans may be overreaching based
on time constraints, but enough
data generated can assist with
generating categories of learners
and provide predesigned learning
paths as the librarian identifies
cognitive barriers.

Communication

Outside the conversations that took
place within the threads in the dis-
cussion area, there was minimal

communication among students
and the faculty instructor of the
course. It is understandable, based
on the number of students enrolled
in this type of course, that communicating with hun-
dreds of students can be difficult in this environment.
From a participant point of view, communication was
an essential element lost when compared to the face-
to-face classroom. There were no emails, inbox no-
tifications, or “checking-in” communication from the
faculty instructor and course assistants.

Communication is handled differently, depend-
ing on how the library e-learning is constructed. Real-
time communication during library instruction can be
limited for asynchronous courses. Outside the context
of emails, recorded lectures, and the learning man-
agement system communication tools, there is no di-
rect communication with the instructor or other stu-
dents. The issue with this form of communication is
that text interpretation is up to the receiver. There-
fore, when designing communication in this environ-
ment, it may be useful to integrate audio drop box
features for students to communicate. Another user
element is adding social media functionalities in the
asynchronous course. What you choose is based on
the technological support, integration, and interoper-
ability of the current technology in place. One presen-
tation at a recent Blended Learning in the Liberal Arts
conference at Bryn Mawr College demonstrated how
social media influence tools could assist with commu-
nication and assessing students’ cognitive progression
in class.?*

With synchronous e-learning, real-time feedback
is provided, whether that is the use of whiteboard
space, verbal communication during a class session,
or the use of application sharing. However, when you
have hundreds of students in your course, virtual
breakout rooms may provide an additional method for
communication that reinforces the concepts and dis-
cussion from the lecture. Use of such virtual rooms
also allows you to let these groups be student-led and
provides students with directed-learning opportuni-
ties. Creating these spaces for students to use when
library instruction is given as a one-time interaction

Figure 3.2

Screenshot of weekly module.

provides a cost-effective way to continue the conver-
sation after the library instruction. However, the de-
sign, management, and technical functions of this vir-
tual environment will depend on a number of factors.

Self-Directed Learning

One factor that I underestimated as the participant
observer was the degree of self-directed learning that
was involved with this course. Since the lectures were
prerecorded and there was significant reliance on the
documents, a student had to seek additional informa-
tion to understand or simplify convoluted concepts.
Self-directed learning required a significant amount
of motivation and clarification of “What I am learn-
ing?” and “How do I learn?”

When a student enrolls in an e-learning course,
the questions “Why am I learning this?” and “From
whom I am learning it?” are addressed by the course
objectives or defined within the syllabus. Students
have to continuously evaluate what they are learning
and understand how they learn within the e-learning
environment. As part of self-directed learning, stu-
dents encountering difficulty may need system-im-
posed measures to help with self-efficacy. Library in-
struction aimed at addressing self-directed learning
may require recognizing motivation factors, such as
clear direction and reward or recognition.?®

Interaction

Consistent with previous conversations, interaction
pays an important role.?® There were limited oppor-
tunities for interaction with classmates, the faculty
instructor, and course assistants. While significant
interaction was available with the course documents,
there was a decrease in motivation to engage in signif-
icant deep learning that occurred during my tenure in
the course. Moreover, limited communication further
contributed to this low level of interaction.
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The low level of interaction coupled with de-
creased motivation can be difficult to correct. As the
participant observer, I found significant gaps between
accesses of the course content. Critical thinking be-
came less of a priority, and the completion of tasks
with no in-depth engagement was the focus. It was
apparent from my observation that the zeal for learn-
ing diminished and the completion of the course was
now important.

Whether using a synchronous or an asynchronous
e-learning environment, it will be critical for instruc-
tional librarians to keep students engaged. Conduct-
ing informal assessments, developing and maintain-
ing good rapport with students, and continuously
identifying the benefits as you move through topics
or during a one-stop session are possible methods of
maintaining motivation.

Conclusion

Many institutions have identified the critical role e-
learning courses will play in the future. As budgets
shrink for governmentally funded organizations, as
learners require more mobility in their academic
pursuits, and as e-learning courses try to meet the
needs of the differently abled community, e-learning
approaches and barriers will continue to be a topic of
conversation. MOOCs and other forms of e-learning
structures are addressing these demands, but it is
imperative that the ability for students to engage in
deep learning not be subdued by the change in deliv-
ery of quality education.

This case study allows us to identify themes that
should be considered based on the documents that
were scrutinized in the unit of analysis. The case
study identified and provided insight into an interpre-
table understanding of important aspects of e-learn-
ing. Critical thinking, communication, self-directed
learning, and interaction are evolving concepts that
must be key elements in the online course design.
External factors, such as policy and technology, will
slightly shift how these concepts are defined, but the
concepts will remain important if students or learners
of online courses engage in deep learning.

While this was a single-case analysis that was
exploratory in nature, using a multiple-case ap-
proach with a theoretical framework may provide
additional or alternate perspectives. Also, this study
should be compared with your organization’s sup-
ported e-learning courses. Coursera and similarly
related courses do not have the same level of rigor
and evaluation when it comes to learning objectives,
observance of the learning outcomes, and emphasis
on Quality Matters accessibility standards for online
learning. Lastly, the case study was directed toward
one course in a suite of five. It would be beneficial to

identify whether similar themes derive from the more
advanced courses.
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