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ABSTRACT

Class sizes in higher education are increasing, with students today spending over 40% of their time in
large classes, that is, those with over 40 students. While larger classes help university administrators
balance growing enrollments with concurrent decreases in funding, they come at the cost of student
academic achievement, satisfaction, and retention. Teaching practices such as collaborative and
project-based learning are seen as too unwieldy to implement in large classes, and are sacrificed in
favor of more manageable, but less successful, pedagogy, such as lectures and multiple-choice tests.
In this thesis, | propose that the large number of students in a mass class represents a crowd, and
outside of academia, crowds are not evils endured because of resource limitations; they are valued
as intelligent forces that can achieve positive societal change and business growth. Drawing on
industry crowdsourcing best practice, | designed, implemented, and tested a novel project that
embraced, rather than struggled against, the vast quantity of students in a mass class. Moving
between individual and collaborative phases, the so-called Crowd Project captured the wisdom of the
crowd, while holding students accountable for their personal contribution. Using a quasi-
experimental design, 81 students were randomly assigned to one of two conditions. Students in the
Crowd Project shared findings from individual assignments with the entire class while students in a
modified Group Project just shared their findings with their immediate group members. Results
indicate that students in the Crowd Project were more engaged, performed better on course and
module learning objectives, had higher grades, and developed more creative solutions, compared to
students in the modified Group Project. Faculty involvement, however, was greater in the Crowd
Project. A second quasi-experiment compared the Crowd Project to a Group+ Project, which aimed to
equalize the degree of faculty involvement between conditions. Results find no significant difference
between the Crowd and Group+ Project design, suggesting that faculty involvement is central to
student success.

Keywords: design thinking, crowdsourcing, group project, pedagogy, large classes.
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INTRODUCTION

To produce graduates who are more than walking dictionaries, we need applied assignments that
demand creative solutions to ambiguous, unstructured problems. In large classes (i.e., classes with 40
or more students), however, the workload to implement and grade such projects quickly becomes
unfeasible. In this thesis, | reposition large classes as crowds, and outside of academia, crowds are
not evils endured because of resource limitations; they are valued as intelligent forces that can
achieve positive societal change and business growth. Crowdsourcing—any practice that involves
distributing a project across a vast collection of users with different skills and abilities—is not simply
a buzzword in industry. Over 90% of Fortune 500 companies use crowdsourcing to cut costs, increase
brand loyalty, and deliver new product ideas (Garvey, 2018).

Academics are quick to study crowdsourcing but far slower to adopt it in the classroom. Typical uses
include crowdsourcing content and crowdsourcing grading (Llorente & Morant, 2015; Prpic et al.,
2015). However, neither of these applications operationalizes crowdsourcing the way it is typically
used in industry. That is, the crowd is not being used to generate and evaluate creative solutions to
ambiguous problems. Drawing on industry crowdsourcing best practice, as well as proven
pedagogical techniques such as collaborative learning and project-based learning, this thesis seeks to
design, implement, and test a “crowd project”—a novel problem-solving process that embraces, rather
than struggles against, the vast quantity of students in a mass class. Moving between individual and
collaborative phases, the Crowd Project captured the wisdom within the whole class, while holding
students accountable for their personal contribution. Design thinking was used to:

5, Aprojectthat =  The projectin an Y Evaluatethe
'»n  captures crowd ©  introductory 5 effectiveness of the
g wisdom while g marketing class = Pprojectrelativeto a
holding individuals = and make 7, traditional group
accountable. £ continual project format.
_ improvements.

The goal is to improve student engagement and performance in a large creative problem-solving class,
while minimizing faculty course management and grading burden. Student engagement refers to the
active participation in learning activities as measured by digital platform data analytics (e.g., time
spent on the course learning management system [LMS]; quality and quantity of collaborative posts),
as well as improvements in self-reported measures of course learning objectives. Student
performance was measured by academic success on assignments, and creative success, as measured
by self-reported improvements in creative confidence, as well as the quantity and quality of solutions
generated in the applied project. Faculty burden was measured by the time to grade and provide
feedback on active learning assignments in a mass class.
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APA Psycholnfo®

Database for citations in behavioral and social
science research; accessed through Radford
University library EBSCO.

Amazon Mechanical Turk (MTurk)
Crowdsourcing website to hire remotely located
“crowd workers” to perform discrete tasks.

Association to Advance Collegiate Schools of
Business (AACSB)

A global nonprofit organization that provides
accreditation to schools of business.

Bloom's Taxonomy
Classification of educational learning objectives
into levels of complexity and specificity.

Collaborative Learning

An instructional method in which students work
together in small groups toward a common goal
(Laal & Ghodsi, 2012).

Concept Poster
A presentation format illustrating main points of
a new idea.

Crowd: A large group of people working towards
a common goal (Lewicki, 2019).

Crowdlearning
Collaborative sourcing of material (e.g., class
wikis), typically between students.

Crowdteaching
Collaborative sourcing of course material (e.g.,
syllabi, exam questions, and textbooks).

Empathy Map
A collaborative visualization of the end user’s
needs and desires.

D2L (Desire to Learn)

Cloud-based software used by Radford
University to manage student learning.
EBSCO
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Provider of research databases, e-journals,
magazine subscriptions, e-books to libraries.

Education Research Complete

Database for research on all levels of education,
from early childhood through higher education;
accessed through Radford University library
EBSCO.

Engagement

The extent of students’ active participation in
learning activities, often operationalized as time
spent on a webpage or in a class.

ERIC Education Resources Information Center
Bibliographic database of education research
and information; accessed through Radford
University library EBSCO.

Free Riding
People in a group project who exert little to no
effort and do not contribute to the final product.

Large Class
Classes with over 40 students.

Learning Management System (LMS)
A software application for the administration and
delivery of educational courses.

Mass Class
Classes with over 40 students.

Persona Profile
A fictional character type representing real
customer needs, feelings, and desires.

Platform

The system (typically online software) within
which a crowdsourcing task is performed (Lewicki,
2019).

Project Based Learning (PBL)

A teaching method in which students learn by
actively engaging in real-world projects.

Popular Press

Includes trade journals, newspapers, magazines,
newspapers, and reports.

Quick Reference Guide
A short document summarizing key principles
and elements of a desired solution.

SCAMPER

An ideation technique that encourages
individuals to Substitute, Combine, Adapt,
Minimize or Maximize, Put to other uses,

Eliminate, and Rearrange features and processes
to generate new ideas.

Social Loafing

The idea that people are prone to exert less effort
on a task if they are in a group versus when they
work alone.

Social Network Analysis (SNA)

The process of investigating social structures
through the use of networks. It analyzes nodes
(individual actors within the network) and the
interactions between them.

STEM
Concerns the disciplines of Science, Technology,
Engineering, and Mathematics.

Visual Notetaking

The recording of thoughts and observations
through the wuse of illustrations, symbols,
relationships, and text. This method of notetaking
was popularized by Michael Rohde in The
Sketchbook Handbook (2012); Peachpit Press.

Wisdom of the Crowd

The idea that the collective opinion of a group of
individuals is superior to the answer from a single
expert. Popularized in the book, 7he Wisdom of
Crowds, (2004) by James Surowiecki.

Zotero
Open-source software used to manage
bibliographic and research reference material.
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TEACHING CREATIVITY

Definition and Value

Creativity is the ability to generate original and
effective solutions to problems (Runco & Jaeger,
2012), or, put more simply, in the mantra | instill
in my students: “creativity = novelty + value.” The
value delivered can be tangible (e.g., a Coke
quenches your thirst) or intangible (e.g., looking
at the frescos decorating the Sistine Chapel
brings joy), but, in a business context at least,
novelty alone is insufficient to characterize
creativity. Creativity researchers distinguish
between two levels: “Big C" and “Little c”
creativity (Holm, 2016; Schlee & Harich, 2014).
Big C creativity is that demonstrated by the
proverbial creative genius (e.g., Michelangelo),
while Little c creativity is that revealed by
ordinary people solving everyday problems (e.g.,
substituting applesauce for butter in a recipe to
make it healthier). According to this more
democratic definition, all people can be creative
in their work and personal life, even if they do
not realize they are being creative (Homayoun &
Henriksen, 2018). Importantly, from a
pedagogical perspective, Little c creativity can be
taught (Holm, 2016). Conceptualized as a
process, rather than an innate trait, creativity is
frequently likened to a muscle that, with regular
practice, can improve (DaVia Rubenstein et al.,
2018). Exercising associated underlying traits,
such as a willingness to take risks, to think
divergently, and keep a playful, open mind, can
also improve creative problem solving skills
(Adams et al., 2006; Al-Samarraie & Hurmuzan,
2018; Anderson, 2006; Costigan & Brink, 2015;
Donnelly, 2004; Egan et al., 2017; Eisner, 2017,
Forgeard & Kaufman, 2016; Holm, 2016;
Murdock, 2003; Runco & Acar, 2012; Wang,
2001).

Creativity transcends professions and academic
disciplines, and being able to creatively solve
problems has never been more essential (Batey,
2012). In a survey of 1,500 Chief Executive

Officers, creativity was identified as the single
most important leadership competency of the
future (/BM Global CEO Study, 2010). Since 2005,
The Boston Consulting Group has surveyed and
tracked the most innovative companies in the
world. Executives in these organizations
consistently rank creativity and innovation as
the top strategic imperative, helping them
deliver shareholder returns well above the
global market (Ringel et al., 2020). A study by
Forrester Consulting found that companies that
embrace creativity outperform peers and
competitors on key business performance
indicators, including revenue growth, market
share, and talent acquisition (7he Creative
Dividend, 2014). Ernst and Young, meanwhile,
estimates that 50% of business revenue in 5
years' time must come from products and
services that do not exist today, highlighting the
urgency of constant innovation to survive
(Pinelli, 2012). The World Economic Forum
predicts creativity, innovation, and ideation will
be key skills for the workforce of the future (7he
Future of Jobs Report, 2018), a finding confirmed
by a recent LinkedIn survey of job postings
(Petrone, 2019). Academic research supports
these consulting firm reports: creative
companies grow faster and are more
competitive, more efficient, and more cost
effective (Adams et al., 2006; Amabile & Khaire,
2008; Baer, 2006; Barrett et al.,, 2005; Batey,
2012; Gilson et al., 2005; Murwatiningsi et al.,
2019; Weinzimmer et al., 2011).

It is no surprise, then, that business
professionals and government leaders alike are
calling for an increased emphasis on creativity in
education to develop the next generation of
creative leaders (Anderson, 2006; Beghetto,
2013; Dewett & Gruys, 2007; Holm, 2016;
Homayoun & Henriksen, 2018; Lewis & Elaver,
2014; Mareque et al., 2019; Sundararajan, 2019;
Tepper & Kuh, 2011). In business schools, the
main accrediting body, the Association to
Advance Collegiate Schools of Business (AACSB;
https://www.aacsb.edu/) prescribes “thinking
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creatively” as a desired student outcome
(Puligadda, 2019; Schlee & Harich, 2014).
Unfortunately, research suggests colleges are
still not adequately incorporating creativity into
the business curriculum (Ackerman et al., 2003;
Chonko & Roberts, 1996; Costigan & Brink, 2015;
Crittenden & Crittenden, 2006; Donnelly, 2004;
Egan et al., 2017; Harwood & Liu, 2019; Holm,
2016; Hu, 2017; Lewis & Elaver, 2014; Machin,
2016; Rampersad & Zivotic-Kukuloj, 2019;
Rampersad & Patel, 2014; Schlee & Harich, 2014;
Tepper & Kuh, 2011). In particular, there is a
need to depart from rote memorization of
creativity theories in favor of activities that allow
students to practice creative and critical thinking
(Anderson, 2006; Chonko & Roberts, 1996;
Costigan & Brink, 2015; Dewett & Gruys, 2007;
Egan et al., 2017; Eisner, 2017; Lewis & Elaver,
2014; Machin, 2016; McCorkle et al., 2007,
Ramocki, 2014; Robbins & Kegley, 2010; Schlee &
Harich, 2014).

Creative Processes

The creative process refers to theories
explaining how people approach and develop
new and useful products, typically organized as
a series of stages such as Osborn’s Creative
Problem Solving Model or Sawyers' Eight Stages
of Creativity (DaVia Rubenstein et al., 2018).
Design thinking is another process-oriented
approach to creative problem solving (Brown,
2008; Liedtka, 2018). Uniquely suited to tackle
socially complex, unstructured problems with
no clear solutions (Buchanan, 1992), design
thinking applies non-linear,  human-centered
practices that focus first on immersing oneselfin
the experiences of the focal population,
brainstorming  solutions,  then rapidly
developing, testing, and modifying prototypes
(Armstrong, 2016; Brown, 2008; Kolko, 2015;
Liedtka, 2018; Luma Institute, 2012; Olsen, 2015;
Rowe, 1987). From food service giants Mars
Wrigley (Berry, 2019), PepsiCo (lgnatius,
2015), and Starbucks (Design Council, 2007), to
tech leaders Apple (Thomke & Feinberg, 2009)

and Microsoft (Design Council, 2007), and
companies as varied as Nike (Martin & Fifield,
2016), Proctor and Gamble (Leavy, 2010), Sony,
and Lego (Design Council, 2007), design thinking
methods are being rapidly adopted in industry
not only to develop and market novel products
and services (Schifferstein, 2016), but also to
improve hiring processes (Martin & Fifield, 2016)
and reduce manufacturing costs (Design
Council, 2007; Leavy, 2010; Liedtka, 2014). For-
profit companies are not the only ones adopting
design thinking methods either. The U.S. Navy
(K. Adams, 2016) and the National Health Service
(Valentine et al., 2017) are just two examples of
social innovators using design thinking (Brown &
Wyatt, 2010).

Seen as an effective way to engage students with
21st century skills such as creative problem
solving, business schools are starting to
integrate design thinking into their curriculum
(Beckman, 2020; Dunne & Martin, 2006; Garbuio
et al., 2018; Hurni & Groésser, 2017; Knight et al.,
2020; Matthews & Wrigley, 2017). Proposed
benefits include helping business students think
broadly about problems, develop multi-
disciplinary perspectives, and improve their
ability to think divergently (D'Ippolito, 2014,
Knight et al., 2020; Kupp et al., 2017; Leavy, 2010;
Lewrick & Link, 2015; Liedtka, 2018; Noweski et
al., 2012; Pamfilie & Croitoru, 2018; Petruccelli,
n.d.; Razzouk & Shute, 2012; Shively et al., 2018).
Teaching design thinking, however, requires
students to actively experience the process. As
such, it tends to be implemented in small classes
where the workload to grade multiple higher
order learning activities is manageable.
Effectively teaching this important creative
problem-solving technique in larger classes
without overwhelming the instructor remains
problematic. Unfortunately, average class sizes
in higher education are growing, discussed next.



MASS CLASSES

The Growth of Mass Classes

To survive expanding student enrollments with
concurrent declines in university funding, class
sizes in higher education are increasing (Cash et
al., 2017; Estimated Class Sizes, 2019; Saiz, 2014;
Umbricht & Stange, 2019). Over the last two
decades, total undergraduate enrollment in
degree-granting postsecondary institutions in
the United States increased by 26% (The
Condition of Education, 2020). Meanwhile, state
funding for higher education has declined on
average 13% per student, intensifying budget
constraints (Mitchell et al., 2019). Enlarging class
size is a relatively effortless way for university
administrators to reduce instructional expenses
and increase economic efficiencies (Mitchell et
al., 2019; Pilli et al., 2018; Saiz, 2014).

One metric used to measure the increased
prevalence of larger classes finds students
spend 41% of their time in classes with over 40
students (Umbricht & Stange, 2019). However,
class size increases are not distributed uniformly
across academic discipline, course type, or class
standing (E. Bettinger et al., 2017; Cash et al.,
2017; Gibbs et al., 1996; Huxley et al., 2018;
Kokkelenberg et al., 2008; Neumann, 2001; Taft
et al., 2019; Vahala & Winston, 1994). In
particular, 100-level foundational classes and
general education courses are increasingly
taught in mass sections (Ake-Little et al., 2020;
Ballen et al., 2018; Beattie & Thiele, 2016; E.
Bettinger et al., 2017, Gibbs et al., 1996;
Lowenthal et al., 2019; Vahala & Winston, 1994).

Defining a Mass Class

Despite a wealth of research on the implications
of larger class sizes, there is no well-accepted
definition of what actually constitutes a mass, or
large, class in higher education (Maringe & Sing,

2014). Characterizations vary across university,
discipline, course type, and faculty and student
perceptions. Several empirical studies classify
large classes as those with more than 100
students (Heppner, 2007; Lowenthal et al., 2019;
Maringe & Sing, 2014), but others consider
sections with more than 30 (Burruss et al., 2009;
Lowenthal et al., 2019), 40 (Taft et al., 2019), or
50 students as large (Ake-Little et al., 2020;
Estimated Class Sizes, 2019; Exeter et al., 2010).
Still others consider class size as a continuous
variable and do not specify what constitutes a
small versus large class size (e.g., Bandiera et al.,
2010; Owuor, 2018).

Acknowledging the importance of student and
faculty perceptions, other authors argue for a
more qualitative definition of the large class. For
example, Maringe and Sing (2014) defined a
mass class as “any class where the numbers of
students pose both perceived and real
challenges in the delivery of quality and equal
learning opportunities to all students” (p. 763),
while Dean and Wright (2017) suggested that
large classes are ones where “the number of
students in the class limits the extent to which
students can be physically or vocally active” (p.
653).

According to Radford University's Common Data
Set, 5% of all class sections had more than 40
students in the 2019-2020 academic year, while
less than 1% of classes had more than 100
students (see Table 1). In this thesis, a large class
is classified as one with more than 40 students.

Section (#) 653 695 80 5

Section (%) 485% 46.5% 56% 0.3%
Table 1: Radford University Class Size Distribution


chrome-extension://oemmndcbldboiebfnladdacbdfmadadm/https:/www.radford.edu/content/dam/departments/administrative/institutional-research/common-data-set/cds-2019/I.pdf
chrome-extension://oemmndcbldboiebfnladdacbdfmadadm/https:/www.radford.edu/content/dam/departments/administrative/institutional-research/common-data-set/cds-2019/I.pdf

Problems with Large Classes

While larger classes help administrators manage
their fiscal obligations, they come with difficult-
to-quantify costs for students and faculty.
Studies on the effects of class size at the
postsecondary level have examined a wide
range of outcomes, including grades,
engagement, satisfaction, and retention. While
some studies suggest that increasing class size
has no effect on direct measures of student
learning such as grades (Ballen et al., 2018;
Bettinger et al, 2017, Gleason, 2012;
Kokkelenberg et al., 2008), consensus appears to
be emerging across a wide range of disciplines
that large class sizes harm student academic
achievement, both in terms of probability of
passing exams and the grades obtained in those
exams (Arias & Walker, 2004; Ballen et al., 2019;
Becker & Powers, 2001; Diette & Raghav, 2015;
Emerson et al., 2018; Gibbs et al., 1996; Johnson,
2010; Kara et al., 2020; Mandel & Sussmuth,
2011; Matta et al., 2015; Monks & Schmidt, 2011;
Owuor, 2018; Paola & Scoppa, 2011; Saiz, 2014,
Westerlund, 2007). Poorer performance is
associated with higher drop-out rates and
decreased retention (Bettinger & Long, 2016;
Cash et al., 2017; Millea et al., 2018). Irrespective
of actual academic success, student satisfaction
dramatically decreases as class size increases
(Emerson et al., 2018; Russell & Curtis, 2013;
Sapelli & lllanes, 2016). Less frequent student-
faculty interactions leave students feeling
anonymous and isolated, which decreases
engagement and motivation to participate
(Burruss et al., 2009; Cash et al., 2017; Gleason,
2012). Faculty are no happier with mass classes,
having to deal with both the increased workload
administrating and managing a larger body of
students, and the use of less satisfying and
engaging instruction methods (Exeter et al.,
2010; Orellana, 2006).

Importantly, the costs of increasing class size are
not uniformly distributed (Ake-Little et al., 2020).
Research shows, for example, that the negative

effects of large classes are significantly worse for
vulnerable student populations such as first-
generation, freshmen, low-ability, minority, and
low-income students (Beattie & Thiele, 2016;
Diette & Raghav, 2015; Kara et al., 2020; Mathis,
2017). Large classes regularly hurt women more
than men, especially in math and science
courses (Ballen et al., 2019; Matz et al., 2017),
though all students in science, technology,
engineering, and mathematics (STEM) fields
experience on average larger negative effects
from increases in class sizes compared to
students in non-STEM fields (Ballen et al., 2019;
Kara et al.,, 2020; Matz et al., 2017; Toth &
Montagna, 2002). While few performance
differences are found in tests of lower order
thinking skills in large classes, learning that
requires higher order cognitive functions, such
as the ability to apply, analyze, evaluate, and
create, considered essential for today's
graduate, is generally found to be inferior in
larger classes (Bettinger & Long, 2016).

One reason for reduced performance in large
classes concerns the necessary changes in
pedagogy, from course design and assignments
to instructional delivery (Ake-Little et al., 2020).
In particular, instructors in larger classes
typically engage with students less frequently
and use fewer evidence-based teaching
practices, such as active learning, in favor of
more manageable, but less academically
meaningful assignments (Ake-Little et al., 2020;
Arias & Walker, 2004; Cash et al, 2017,
Kokkelenberg et al., 2008; Mathis, 2017; Taft et
al., 2019). Perceived barriers to using active
learning activities such as case studies and
simulations in large lectures are well-
documented and include a lack of necessary
class time and resource limitations (Wright et al.,
2019). For these reasons, large classes are highly
correlated with exclusive reliance on lectures
and multiple-choice exams, which only test the
lower order cognitive processes of Bloom's
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taxonomy (e.g., remembering or
understanding), fostering shallow learning
strategies that minimize student engagement in
the classroom (Becker & Powers, 2001; Wright et
al., 2019). The aversive and inequitable
consequences have led many researchers and
policy makers to call for class size reductions
(Millea et al., 2018; Orellana, 2006). However, if
instructors could engage the majority of
studentsin a large class through evidence-based
teaching practices withoutincreasing the faculty
workload to implement and grade applied
projects, reducing class size may not be a
requirement for increasing student academic

performance and class satisfaction.
Recommendations to improve learning in large
classes seek to adapt teaching techniques
commonly associated with small classes (Exeter
et al.,, 2010; Ludy, 1991; Maringe & Sing, 2014;
Olson et al., 2011). In particular, collaborative
learning strategies and project-based learning
(PBL)have been proposed as ways to potentially
mitigate the performance reductions seen in
large classes, though more research is required
(Cash et al., 2017; Emerson et al., 2018). In the
next sections, best practices for project-based
learning and collaborative learning are
reviewed.

EFFECTIVE PEDAGOGY

Project-Based Learning

PBL advocates for more student-centered and
experiential approaches to education that
support higher order learning goals through
active exploration of real-world problems
(Condliffe, 2016; Junisbayeva, 2020; Kokotsaki et
al., 2016). A recent review of the effectiveness of
PBL indicates that project-based learning has a
medium to large positive effect (overall mean
weighted effect size was 0.71) on students'
academic  achievement compared  with
traditional instructional methods (Chen & Yang,
2019). Emerging from the progressive education
movement in the middle part of the 20" century,
the literature examining project-based learning
is vast. Reviews reveal a remarkably consistent
set of criteria for the successful implementation
of PBL in the class room (Chen & Yang, 2019;
Condliffe, 2016; DeFillippi, 2001; Junisbayeva,
2020; Keegan & Turner, 2001; Kokotsaki et al.,
2016). First, the PBL approach must guide
instruction of the entire course, not just an
isolated activity. In other words, the best PBL
requires sustained inquiry in which learners are
engaged throughout the semester in searching
for resources to find an appropriate solution.

Second, the project must involve a challenging
topic that the students can identify with and are
motivated to work on. This can be accomplished
by choosing a problem that authentically reflects
students' real life or, even better, letting the
student choose the topic area themselves, which
brings the added motivation of ownership and
control over their learning (Chen & Yang, 2019;
Condliffe, 2016; DeFillippi, 2001; Junisbayeva,
2020; Keegan & Turner, 2001; Kokotsaki et al.,
2016). Third, scaffolding activities are
recommended, especially for students just
beginning their higher education experience.
Fourth, opportunities for student reflection and
teacher feedback should be embedded within
the course. This might be as simple as allowing
time for self-assessment, reflection, and
feedback (Condliffe, 2016), or can be more
involved such as requiring students to keep a
logbook or journal in which they record rough
notes, ideas, and designs for the project as well
as their own reflections on learning and project
meetings (Junisbayeva, 2020). Finally, the project
should lead to the creation of a final product that
is presented to the class or an authentic public
audience (Chen & Yang, 2019; Condliffe, 2016;
DefFillippi, 2001; Junisbayeva, 2020; Keegan &
Turner, 2001; Kokotsaki et al., 2016).
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While effective, project-based learning has high
costs. The workload to implement, manage, and
grade multiple individual projects, versus, say,
simple multiple-choice tests, quickly becomes
unmanageable in large classes (Allen et al., 2009;
Lawrie et al., 2010; Le et al., 2018; McKinney &
Graham-Buxton, 1993). To reduce the workload,
teachers frequently refashion individual tasks
into group projects (Allen et al., 2009; Lawrie et
al., 2010; Le et al., 2018; McKinney & Graham-
Buxton, 1993). The benefits and disadvantages
of group projects - a form of collaborative
learning - are discussed next.

Collaborative Learning

Collaborative learning is an educational
approach to teaching and learning that involves
groups of students working together to solve a
problem. It seeks to shift learning from a
teacher-centered to a student-centered model
(Lee et al., 2015). In comparison to competitive
or individual learning, collaborative group
methods in small classes have been shown to
improve student performance and productivity
when implemented well (Batra et al., 1997;
Gokhale, 1995; Laal & Ghodsi, 2012; Liu &
Beaujean, 2017; Tomcho & Foels, 2012).
Students appear to enjoy the social support
group work offers, though they consistently
complain about unequal member contributions
(Chang & Brickman, 2018; Le et al., 2018). To
ensure learning in group projects, Slavin (1996),
in an early review of the literature examining
collaborative learning in small classes, identified
group goals, individual responsibility, and group
interaction as essential factors to enhancing
learning. The theory is that while individual
assessment methods are important, group
performance scores are also necessary to
motivate team members to ensure that
everyone in the group understands the material.
Group goals combined with individual
accountability should motivate students to
engage in behaviors such as peer tutoring and
peer assessment that increase both individual

and group achievement (Slavin, 1996).
Subsequent reviews have reinforced the
importance of positive team interdependence,
shared learning goals, group accountability, and
group rewards (Fu & Hwang, 2018; Heeg et al.,
2020; Hmelo-Silver & Chinn, 2016; Le et al., 2018;
Sharma & Arora, 2019; Sung et al., 2017; Tomcho
& Foels, 2012). This research has also reviewed
other factors that might contribute to
collaborative learning success. Regarding team
formation, irrespective of the segregation basis
(e.g., demographics, knowledge, motivation,
learning style), method (instructor-assigned,
random, or organic), or composition
(heterogenous or homogenous), there is little
consensus regarding the ideal structure (Fu &
Hwang, 2018; Heeg et al., 2020; Hmelo-Silver &
Chinn, 2016; Le et al., 2018; Sharma & Arora,
2019; Sung et al., 2017; Tomcho & Foels, 2012).
Smaller group sizes are more popular, with
research demonstrating triads and tetrads
outperforming larger groups (Fu & Hwang, 2018;
Le etal., 2018; Lee et al., 2015; Slavin, 1996; Sung
et al., 2017). Topic matters as well. Groups who
perceive the project to be personally relevant
are more motivated across all stages of
collaboration (Fu & Hwang, 2018; Le et al., 2018;
Sung et al, 2017). More recent research
examining online collaborative learning has
shown success. The use of mobile devices and
Learning Management Systems (LMS) such as
Desire to Learn (D2L) can facilitate information
sharing and group interaction (Fu & Hwang,
2018; Olsen et al., 2019; Strauld & Rummel, 2020;
Sung et al., 2017). Group size also appears to
matter less in online collaborative learning as
the virtual work appears to improve the
efficiency and effectiveness of group
interactions (Sung et al., 2017).

To truly leverage the potential of collaborative
learning, however, faculty need to integrate
collaborative learning into their course goals,
and prioritize teaching collaborative skills
throughout the semester. Simply inviting
students to work together is not sufficient. To
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avoid the “divide and conquer” group mentality,
where teams distribute subtasks and solve them
individually, careful instructional design that
promotes productive interaction between
students is necessary. This begins with the
collaborative task itself. It should be sufficiently
complex to require students to co-construct
knowledge to solve it. Taking time to actively
scaffold the task in a way that requires or
promotes collaboration is critical. In general,
scaffolding is any tool or technique that helps a
learner to accomplish more difficult tasks than
they otherwise are capable of completing on
their own. Student-teacher interactions, peer
counseling, project templates, and technology
can all serve as scaffolds (Sung et al., 2017). In
collaborative learning, teaching strategies such
as Jigsaw, which divides a task such as gathering
research from different fields between group
members who then come together to complete
the puzzle (Sung et al., 2017), can be effective.
Other ways to divide assignments into
productive  collaborative  tasks include
distributing roles (e.g., discussant, notetaker,
etc.) or to assign opposing perspectives on the
topic between group members (Bailey et al.,
2015; Fu & Hwang, 2018; Heeg et al., 2020; Le et
al., 2018; Olsen et al., 2019). Such activities foster
individual and collective self-efficacy, an
important predictor of group success (Bailey et
al., 2015; Fu & Hwang, 2018; Heeg et al., 2020; Le
et al., 2018; Olsen et al, 2019). Teaching
students specific collaborative skills, such as
active listening, empathizing with opposing
viewpoints, clarifying ideas with illustrative
examples, and providing constructive feedback,
helps them work more productively in their
group (Le et al., 2018). Finally, teams that
monitor and reflect on their own group
processes and performance are more successful
(StraulR & Rummel, 2020). Instructors can
facilitate such introspective team metacognition
by collecting collaboration data and visualizing it
for the group (StraulB & Rummel, 2020; Wise,
2014). For example, the instructor can
graphically portray the number of words

contributed by each group member on a
particular exercise and ask the group to discuss
the results and make any necessary changes.

Faculty, arguing that group work is a necessary
workplace skill, frequently split classes into
teams to complete projects (Bailey et al., 2015;
Baradi et al., 2018; Batra et al., 1997; Condliffe,
2016; Le et al.,, 2018; Lee et al., 2015; McCorkle et
al., 1999). However, when group projects are
implemented out of convenience, rather than
pedagogical best practice, the learning benefits
are less likely to emerge (Allen et al., 2009;
Lawrie et al., 2010; Le et al., 2018; McKinney &
Graham-Buxton, 1993). The task structure often
does not lend itself to group work (Meyers,
1997), and the large team sizes required in mass
classes (typically more than five students)
reduce group performance (Fu & Hwang, 2018;
Le et al., 2018; Tomcho & Foels, 2012). Known
issues with group projects, such as member
conflicts, social loafing, and inconsistent skill
development, all increase with group size
(Lawrie et al., 2010; Le et al., 2018; S. H. (Mark)
Lee et al., 2016; Liu & Beaujean, 2017; McCorkle
et al, 1999; Meyers, 1997; Tomcho & Foels,
2012). Poor project quality - or huge variances in
quality between groups - is often the end result
(Batra et al., 1997).

Moreover, collaborative learning that is only
operationalized as small group work misses an
opportunity: rather than resisting the large
number of students in a mass class, why not
embrace them? Mass classes are, effectively,
crowds. Outside of academia, crowds are not
evils endured because of resource limitations;
they are valued as intelligent forces that can
achieve positive societal change and business
growth  (Surowiecki, 2004). Drawing on
crowdsourcing best practice, we designed a
mass class where collaborative learning occurs
at the crowd level, rather than a small group.
Literature on the potential benefits of
crowdsourcing is reviewed next.
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CROWDSOURCING

Crowdsourcing refers to any practice that
involves distributing a project across a vast
collection of users with different skills and
abilities (Estellés-Arolas & Gonzalez-Ladrén-de-
Guevara, 2012; Howe, 2006; Surowiecki, 2004).
While not restricted to web-based activities,
improvements in technology have undeniably
accelerated the use of crowdsourcing in recent
years (Estellés-Arolas & Gonzalez-Ladrén-de-
Guevara, 2012; Vianna et al., 2020). The broad
theory behind the superior performance of
crowd-generated solutions is that more people
generate more ideas, while averaging a large

Breaka large projact
intotiny definable
tasks for multipls
crowd workers to

complete.

amazon
G

TaskRabbit

innocentive

number of responses cancels idiosyncratic
errors associated with any individual judgement,
ensuring more accurate judgements and
decisions (Surowiecki, 2004). While not new -
Aristotle is credited as the first person to write
about the “wisdom of the crowd” (Landemore &
Elster, 2012) - the idea of collective wisdom was
popularized in James Surowiecki's 2004 book,
The Wisdom of Crowds, which opens with an
anecdote describing how the average of the
crowd’s guesses for an ox's weight at a county
fair was closer than the estimates of any
individual (Surowiecki, 2004).

Figure 1: Industry Crowdsourcing Umbrella.
Adapted from www.dailycrowdsource.com.
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Crowdsourcing in Industry

Crowdsourcing is not simply a buzzword in
industry. It is a strategic model, proven to cut
costs, minimize product development risks,
increase brand loyalty, and deliver solutions that
are superior in quality and quantity to those that
traditional forms of business can provide
(Brabham, 2017; Cappa et al., 2019; Chawla et
al., 2019; Hammon & Hippner, 2012; Howe,
2006; Lewicki, 2019; Pilloni, 2018; Richter, 2015;
Vianna et al., 2020; Wilson et al., 2016). When the
term first appeared in Wired magazine, very few
companies looked outside their own employees
to creatively solve problems (Howe, 2006).
Today, however, more and more companies
broaden their base of resources by using a pool
of external knowledge, ideas, and labor for
innovative tasks (Hammon & Hippner, 2012).
The world’s most valuable brands have adopted
crowdsourcing practices (Gatautis &
Vitkauskaite, 2014; Ghezzi et al., 2018; Howe,
2006; Lewicki, 2019; Roth et al., 2015; Vianna et
al., 2020), primarily for tasks such as new
product or service development (Al-Ghamdi et
al., 2018; Castro, 2019; Chawla et al., 2019; Evans
et al, 2016; Forbes & Schaefer, 2018; Geise,
2017; Mehtal et al., 2016; Pohulak-Zotedowska,
2019; Richter, 2015) and manufacturing
(Caggiano, 2018; Jiang et al., 2018; Pilloni, 2018;
Vianna et al., 2020), microtasks such as market
research (Galdon-Salvador et al., 2016; Ghezzi et
al.,, 2018; Goodman & Paolacci, 2017), and
contests for marketing communications
material (Derda, 2019; Roth et al., 2015).
Entrepreneurs can also  benefit from
crowdfunding sites such as Kickstarter (Negrao
& Brito, 2021; Patil et al., 2021; Tian, 2021), which
has raised over $5.4 billion' to successfully
launch new projects. Figure 1 provides an
overview of the different types of crowdsourcing
that dominate business applications.

T www.statista.com

Industries from healthcare (Ghosh & Sen, 2019;
Seidenwurm, 2018; St John-Matthews et al,,
2019; Wazny, 2018) to food (Castro, 2019;
Dunford & Neal, 2017; Hultberg, 2016),
transportation (Kafle et al., 2017; Klumpp, 2017;
Kumar et al., 2018) to construction (Pilloni, 2018;
Vianna et al., 2020), engineering (Evans et al.,
2016; Mao et al., 2017) to hospitality (Cwiklifska,
2014; Galdon-Salvador et al., 2016; Jiménez-
Crespo, 2018; Richard et al., 2016; Way et al.,
2011) and fashion (Hultberg, 2016; Mehtala et
al., 2016; Nasta & Pirolo, 2020) to publishing
(Mustafa & Mohd Adnan, 2017) have all invested
in crowdsourcing capabilities over the last
decade. Ben & Jerry's, Dunkin’ Donuts, and
McDonald's use crowds to invent new flavors, for
example (Cao, 2017; Quigley, 2010). LEGO
encourages consumers to modify product
designs (Yoo, 2017), Doritos has generated
several successful Super Bowl commercials
using the crowd (Plante, 2016), and Netflix
awarded a million-dollar prize to collaboratively
develop a better movie recommendation
algorithm (Johnston, 2012).

Crowdsourcing in Education

Within education, crowdsourcing focuses on
capturing the resources of the crowd in three
areas (Llorente & Morant, 2015; Prpic et al,
2015). Firstis the crowdsourcing of educational
resources, also known as crowd-teaching when
course material such as syllabi and exam
questions are shared between instructors
(Donlon et al., 2020; Prester et al., 2019; Prpic et
al., 2015; Solemon et al.,, 2013) or between
faculty and students (Heffernan et al., 2016;
Jiang et al., 2018; Khosravi et al., 2019; Penciner,
2015), or crowd-learning, when educational
resources are shared between students (e.g.,
class wikis for lecture notes or social learning
sites such as Duolingo; Jiang et al., 2018; Molnar
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& Sz(ts, 2018; Prester et al., 2019; Suhoniji¢ et al.,
2019; Workman, 2008). Many of these
crowdsourcing platforms share revenues with
the creators though free open educational
resources are growing rapidly (Porcello & Hsi,
2013; Zdravkova, 2020). The second application
is the use of crowdsourcing for assessment
purposes, where student peers collaboratively
review and grade assignments (ArchMiller et al.,
2017; Duverger & Steffes, 2012; Hall & Griffy-
Brown, 2016; Luther et al., 2014; Maleti¢ et al.,
2019; Prester et al., 2019; Prpic et al., 2015; St
John-Matthews et al.,, 2019). The third area
concerns the crowdfunding of classroom

COMMONS

MM EDUCATIONAL RESCOUSRICES

duolingo

crowdsrader

materials from sites like DonorsChoose, which
direct millions of dollars each year to schools
across the country (Wolff & Carlson, 2021).
Importantly, none of these applications
operationalizes crowd-sourcing the way it is
typically used in industry. That is, the crowd is
not being used to generate and evaluate creative
solutions to a specific business or social
problem. The closest is a paper by Dow et al.
(2013) that used crowds external to the
classroom to develop and evaluate student
ideas, rather than using the student crowd to
creatively develop solutions to complex societal
and business problems.

fundsfor
classroom

resources.

Kritik
Classful

Figure 2: Education Crowdsourcing Umbrella.
Author designed from literature review.
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Crowdsourcing Best Practices

Crowdsourcing solutions to problems is not
always feasible, appropriate, or successful.
Horror stories abound of the crowd sending
organizations in unwanted directions. For
example, the British public chose “Boaty
McBoatface” in a crowdsourced campaign to
name a new $300 million government research
vessel. Internet trolls can quickly monopolize
and derail a crowdsourcing campaign. Other
issues include a lack of quality control and
concerns for security and idea ownership
(Wazny, 2017). Unsurprisingly, then, a large
management literature investigates
crowdsourcing best practices (Estellés-Arolas &
Gonzalez-Ladron-de-Guevara, 2012; Hosseini et
al., 2014; Lewicki, 2019). Reviews identify four
pillars for the successful implementation of a
crowdsourced marketing or innovation project.
First, the crowd itself needs to be clearly defined,
considering factors such as the size of the crowd,
whether participants know each other or not,
suitability for the task, and diversity of age,
gender, expertise, and race. While there is no
single correct answer, some combinations work
better for certain tasks than others. For
example, Lewicki (2019) suggested that large
internal crowds who know each other and have
some domain expertise may be better for the
development of novel products, but a diverse
external crowd might be better for marketing

research. Some level of vetting of the
crowdsourcing community is also
recommended. Second, the crowdsourcer (the
person or organization who seeks the wisdom of
the crowd) needs to be clearly identified. In
particular, the crowdsourcer must specify the
incentives for participation (e.g., financial reward
or social capital), and the measures to maintain
privacy and protect the crowd. Third, the task or
activity in which the crowd participates must be
clearly outlined. This includes the degree of task
complexity, solvability, skills required, and
contribution type (individual or collaborative).
Task instructions are also important, with some
research suggesting that detailed instructions
with attributes to either improve (suggestive
instructions) or avoid (prohibitive instructions)
generate more ideas than tasks without detailed
instructions (Gillier et al.,, 2018). Finally, the
crowdsourcing platform must be established
prior to beginning the project. Platforms
typically use software such as the propriety
Openldeo.com digital collaboration program.
There are many factors to consider when
choosing a platform, including the ability to
manage project tasks such as crowd enrollment,
authentication, feedback, and reporting, as well
as ease of use and, of course, cost. Other
researchers add to this list p/atform flexibility to
allow multiple iterations of ideas and feedback
(Forbes & Schaefer, 2018; Qin et al., 2016;
Saldanha et al., 2014).

-]
LITERATURE SUMMARY

To survive expanding student enrollments with concurrent declines in university funding, higher
education class sizes will continue to grow in the coming years. Currently, educators view mass classes
as an evil to be endured, requiring a switch to less effective pedagogical techniques in order to
minimize instructor burden (Becker & Powers, 2001; Wright et al., 2019). Drawing on crowdsourcing
best practices, we challenged such perceptions by designing a course that realizes the potential
benefits of a large class size. Mass classes are, effectively, crowds, and in industry, crowds are valued
as an intelligent resource that can improve performance. Unlike existing crowdsourcing practices in
education, the collaborative wisdom of the entire class will be used to creatively develop solutions to

complex problems.
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Design thinking was used to develop,
implement, and evaluate a crowd project
assignment in an introductory marketing class
focused on creativity and innovation. While
many versions of the design thinking process
exist (e.g., Beckman, 2020; Liedtka, 2014), they
share many commonalities that can be broadly
conceptualized in two primary phases:
understanding problems, then designing
solutions (Brown, 2008; IDEO, 2012; Luma
Institute, 2012). Initially, research to empathize
with key stakeholders and better understand
the problem was conducted.

A prototype of a crowd project was developed,
then implemented and tested during the Fall
semester. A quasi-experimental design was
used to compare the crowd project with a more
traditional group project. Analysis of student
performance, engagement, and faculty effort in
both conditions led to improvements that were
implemented and tested the following Spring
semester. In this section, each stage of the
design thinking process is described, identifying
the specific design tools used at each stage (see
Figure 3).

+——— Understand Problem

Design Solution ———

EMPATHIZE DEFINE
Literature Review Affinity Clustering
Interviews Persona Profiles
Social Listening Feature Matrix
Immersion

IDEATE

Course Mapping
Alternate Worlds
Reference Guide

PROTOTYPE TEST

Faculty Effort
Student Performance
Student Engagement

Course Syllabus
Concept Poster
Assignment Artifacts

Figure 3: Overview of Design Thinking Process

Empathize

The first stage of the design thinking process
requires the development of empathy with key
stakeholders in the project. Four design
methods were used to better understand the
learning issues faced by students in a mass class,
as well as the instructional needs of professors
teaching a large number of students (see first
box in Figure 3). First, an extensive review of the
academic literature on pedagogy helped to
identify best practices for teaching mass classes
in general, and teaching creativity and
innovation more  specifically.  Systematic
literature reviews summarize and synthesize
findings from existing papers on the topic
(Palmatier et al, 2018). Recommended
guidelines were followed to ensure depth and

rigor of the reviews conducted (Linnenluecke et
al., 2020; Palmatier et al., 2018; Snyder, 2019).
The process described below for a review of the
literature on large class pedagogy in higher
education was repeated three additional times
for reviews on crowdsourcing, creativity and
innovation pedagogy, and teaching higher order
learning skills. Table 2 provides a summary of
the four literature reviews conducted.

Desjgn:  Scholarly articles that referenced
teaching large classes in all higher education
domains (i.e., not just those in marketing or
business) were included. Different instructional
formats including online and in-person classes
were reviewed. Synonyms for higher education
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(e.g., college, university) and large class (e.g.,
mass class) were searched for in the articles’
title, abstract, or identifier fields in three EBSCO
databases (ERIC, APA Psychinfo, and Education
Research Complete). Forward citation search
identified additional articles that cited the
original paper. Articles prior to 1990 were
excluded due to significant changes in
technology since that time.

Conduct. All possible combinations of the
keywords were searched for in the article title,
abstract, or identifier fields. Resulting papers
were saved using Zotero software and duplicate
publications were removed.

Analysis: Papers were read by the author and
sorted into broad themes, such as best
practices, issues, growth, etc. Grounded theory
and emergent coding (Glaser & Strauss, 1967)
was used to identify related patterns of
information. Papers from multiple perspectives,
including university administration, students,
and faculty, were considered.

Reporting. Findings were organized into affinity
clusters and integrated with key insights from
the remaining empathize methods. Many of the
findings were reported earlier in the literature
review section of this thesis.

et

Define inclusion and exclusion criteria;

S sampling unit, keywords & databases

Review 1:
Understand issues
and benefits of
teaching large
classes

Large classes in higher education; all domains;
students, administration & faculty; (large class,
mass class) + (higher education, university,
college); scholarly journals only in EBSCO (ERIC,
APA Psychinfo, Education Research Complete)

Review 2:
Understand issues
and benefits of

Crowdsourcing in industry and K-12 and higher
education; (crowdsourcing, crowdfunding,
crowd) + (industry, business, education, school,

crowdsourcing university); scholarly journals and popular press
material in EBSCO and ProQuest (ABI/INFORM)
Review 3:

Teaching creativity and innovation in higher
education; (creativity, innovation) + (higher
education, university, college); scholarly journals

Understand best
practices when

teachi
R only in EBSCO (ERIC, APA Psychinfo, Education
creativity and
. 4 Research Complete)
innovation
Best pedagogical practices when teaching higher

Review 4: order thinking skills in K-12 and higher
Understand best education; (higher order thinking; analyze,

practices in evaluate, create, apply, Bloom’s Taxonomy) +
teaching higher (effective, best practice, success) scholarly

order skills journals only in EBSCO (ERIC, APA Psychinfo,

Education Research Complete)

Table 2: Literature Review Process

Search and store Identify trends and Results interpreted
articles meeting relationships in the todeepen
inclusion criteria data understanding

Keyword presence in
the article title,
abstract or identifier
fields; citing articles
reviewed; results
stored in Zotero.

Keywords were
searched for in all text
fields; citing articles
reviewed; results
were stored in Zotero.

Keyword presence in
the article title,
abstract or identifier
fields; citing articles
reviewed; results
stored in Zotero.

Keyword presence in
the article title,
abstract or identifier
fields; citing articles
reviewed; results
stored in Zotero.
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Definitions; growth
trends; issues for
students; faculty

concerns; benefits for
university
administrators.

Definitions; uses in
academia and
industry; issues,
benefits and best
practices.

Benefits to students
of learning creative
problem solving; best
practices in teaching
creative problem
solving.

Identified two key
teaching techniques:
collaborative learning

and project- based

learning.

Findings were
summarized in affinity
clusters reported in
the Define stage and
also discussed in the
Literature Review.

Findings were
summarized in affinity
clusters reported in
the Define stage and
also discussed in the
Literature Review.

Findings were
summarized in affinity
clusters reported in
the Define stage and
also discussed in the
Literature Review.

Findings were
summarized in affinity
clusters reported in
the Define stage and
also discussed in the
Literature Review.



Second, empathy interviews were conducted
with experts in pedagogy to understand best
practices. Three Instructional Designers and one
Information  Technology  Specialist were
interviewed. All were personally known through
my experience teaching at Virginia Tech and
Radford University. Combined, these staff
members have over 50 years of experience
designing effective higher education courses.
Participants were given an opportunity to review
the consent form and ask questions. Where
necessary, supervisor support was secured for
participants to spend the time giving the
interview. Interviews lasted approximately one
hour and covered best practices in course
design, digital teaching tools, collaborative
learning, project-based learning, and student
engagement in all class sizes. The interview
guide can be found in Appendix E. Interviews
were conducted via Zoom or in person in my
office at a time of the participant’s choosing.
Interviews were not recorded but visual notes
were taken to capture key insights and
relationships (Rohde, 2012).

To gain a deeper understanding of student
perspectives about MKTG 101: Creativity and
Innovation, the large class in which | intended to
implement a crowd-based assignment, informal
30-minute interviews were conducted with three
former students who had already taken the
class, as well as two graduate students who had
assisted teaching and grading the course in prior
semesters. The interviews took place either via
Zoom or in person in my office. The goal was to
clarify learning objectives and identify areas for
improvement, particularly regarding the existing
group project requirement in the course. The
interview guide can be found in Appendix D.

Immersion in the lived experience of the
population for whom the project is being
designed is an extremely valuable method to
improve empathy. To achieve this, | participated
in three classes to better understand the
student perspective. First, | took an online

instructional design class organized by Radford
University's Center for Innovation in Teaching
and Learning called Rapid Online Course Kit
SU2020. Designed to take 10 days over 2 weeks
in Summer 2020, the course taught backward
course design principles through the Desire to
Learn learning management system. Topics
included setting learning objectives, effective
assessment techniques, designing inspiring
presentations and videos in an online
environment, and D2L tools to engage users.
Second, I took three online courses: Get Creative
with People to Solve Problems, organized by the
University of Leeds and hosted on FutureLearn;
Analytics in Course Design: Leveraging Canvas
Data, organized by Dartmouth University and
hosted on Canvas Network; and Social Network
Analysis, offered by UC Davis and hosted on
Coursera. The courses were useful from two
perspectives: first, the content helped to directly
identify best pedagogical practices for teaching
mass classes in general, and teaching creativity
and innovation more specifically. Perhaps more
importantly, however, the courses immersed me
in the student experience. To encounter
situations that frustrate me as an educator from
a student perspective was unbelievably
insightful. Notes on the course content were
taken in Microsoft PowerPoint and a journal was
kept in which reflections on the education
experience were recorded.

Finally, to help identify the possible online tool(s)
to support collaborative learning in a large class,
| engaged in social listening of reviews of digital
whiteboarding and crowdsourcing platforms.
Social listening is a research method used to
follow conversations related to a chosen topic
on digital and social media platforms (Li &
Bernoff, 2011). Searches for terms including
“collaboration software,” “digital whiteboards,”
“digital collaboration,” “innovation platforms,”
and ‘“crowdsourcing platforms” identified
multiple potential platforms. The names of the
most frequently occurring sites were then
entered with qualifying words such as “issues”
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and “love” on individual social media sites (e.g.,
Twitter, LinkedIn, and Reddit), social media
aggregator sites (e.g., Boardreader.com), and
digital review sites (e.g., Techradar, CNET). Data
from the social listening exercise was
supplemented by my own immersion in each
platform to assess firsthand the pros and cons.
This proved invaluable in understanding how

Stormboard

Figure 4: Immersion in Digital Collaboration Platforms

each platform functioned and helped in the
ideation phase to determine how both the group
and the crowd project might be implemented. |
also recruited one of the instructional designers
I had interviewed to enroll in each site as a
participant to better understand the experience
from a student perspective (see Figure 4).

Define

Content analysis was used to explore data
collected from the empathize research activities
(Glaser & Strauss, 1967; Stemler, 2015). This
qualitative research approach is appropriate for
generating depth and breadth of understanding
(Glaser & Strauss, 1967). Using the constant
comparative method (Glaser & Strauss, 1967),
findings were examined to identify common
themes, then compared with earlier findings.
Similar concepts that emerged were integrated
and generalized to maximize parsimony and
scope, while remaining true to the data.

Negative cases and alternative understandings
were explicitly sought out to improve reliability
of conclusions (Strauss & Corbin, 2008). Three
design thinking methods were used to represent
the findings. First, key insights from the
literature reviews, the interviews, the immersion
experiences, and student evaluations were
sorted graphically into similar themes in
Mural.co, a digital whiteboarding platform, using
a technique called Affinity Clustering (see Figure
5).
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A Persona Profile is another technique used to
help define the research problem. A fictional
characterization of a key student stakeholder,
Robyn Bynum, was created to describe the
needs of a typical student in MKTG 101:
Creativity and Innovation. The profile also
provided a reference point when evaluating
features in the course design (see Figure 6). The
empathy  researched revealed intense
frustration with group projects, especially when
students prioritized success differently. Some
students are satisfied with passing the class,
which infuriates students who are aiming for an
A letter grade. Demographically, the student
persona represents a typical student in MKTG
101. They are likely first-generation students

._ Favorite Brands ———@

Fsun@

who have completed some of their general
education requirements at a local community
college before transferring to Radford
University. They enter as an academic Junior,
meaning that it is their first year at Radford
University, but they have sufficient credits to
graduate within 2 years. As a transfer student,
they often do not know anyone in the classes
they are taking because they have not had time
to establish relationships. This makes it difficult
to find partners to work with if the professor
allows the teams to form themselves, rather
than assigning members. Different schedules
and social lives make meeting with group
members outside of class time difficult.

e FavoriteSocial

O 1. .Y 40] 0]

Figure 6: Student Persona Profile
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Information collected from the social listening
exercise of, and immersion in, the different
digital collaboration platforms was organized
into a Feature Matrix (see Table 3). Five potential
platforms were identified in the research as
potentially suitable to support group and class
collaboration. Criteria such as the number of
users, privacy, cost, ease of use, reporting, and

Many sites charged a fee, either when users
went above a trial number (between 10 and 30
members) or for full site functionality. Since | did
not want to charge my students to use the
software, and to better compare sites on an
equal footing, | successfully negotiated with
salespeople from those websites to either
increase the number of participants allowed

D2L
evaluation.

integration were

considered in the

with their academic licenses or to make their

regular product available free to faculty.

Crowdsourcing

- HunchBuzz .
Platform Review m miro
Reports i
Overall © See DT flow (@) Easy to connect ideas

L J
Stormboard

Assessment ®

No templates
Not normally free

Good reports

No reports!
® A
No email service

Cost Free (by special permission)

Limited storage
Limited templates

Free (by special permission)

Design

By Challenges

By Board

Integration

OneDrive; Slack

OneDrive; Slack

Ease of Use

EEEE

EEEEE

Free (till Jun 2021)

By Board

OneDrive; Slack

EEEEE

Mobile App ¥ Y ¥
[oF (s IVJR e Help Center; online form; email Q&A, community, tickets - Email, community, Q&A
Learning Tools Videos Videos, - Introduction videos
# Boards Unlimited Unlimited Unlimited
Reporting Y N Y (all to Excel)
Directions Embed in board Embed in board Embed in board
Colors Full color spectrum for stages Limited Limited
Content Tools Tag, Search, Sort Tag, Search, Sort, Export :: Search, Export
Website links **+* (when create new idea) **** (copy and paste most) _ * (URL text only)
Pictures Yes (need to upload) Y (Drag or search) * (limited space)
Connectors N EEErE N
Other Tools Titles, keywords Tags, emoiis icons, tifle IS HESitles Cop Titles, draw, text2sticky
Navigation Y Y - Y
Upload Docs Y YT Y
DT Process See overall DT flow N SRR N
Templates N (upload pictures or URL link) R LR
Edit entries Y Y Y
Flexibility Very structured Floating  WSSSSESEioating Floating
# Users 100 (by special permission) 100 (by special permission) 100

Enrollment

Multiple emails at once

Multiple emails at once

Groups Y (effortful) Y (separate boards)
Privacy No RU authentication A
Voting Comments; voting; reviews Live voting

Communication

blogging tool; polls

Chat, notes

User Tracking

Yes

Table 3: Feature Matrix of Digital Collaboration Platforms
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Ideate

Guided by the insights generated in the first two
stages, possible ways to introduce a projectin a
mass class that capitalized on the wisdom of the
student crowd were brainstormed. The crowd
project was to take place in MKTG 101: Creativity
and Innovation, a freshmen level business
course that teaches design thinking.

First, the alternative world of industry
crowdsourcing was used to identify best practice
when designing a crowdsourced project in
education. Four key steps were identified. First,
it is necessary to clearly define the crowd-
sourcer, in this case myself. This involves
designing a project that ensures the students’
privacy is protected, that they are treated
ethically, are appropriately incentivized for
participation, and are given opportunities for
feedback. The second step is to select an
appropriate crowdsourcing platform. In addition
to the features necessary for success in industry
crowdsourcing, it was also important to have a
way to track student participation. This proved
to be a key determinant in selecting the digital
whiteboarding platform. Many collaboration or
crowdsourcing platforms are not designed with
pedagogy in mind. For example, several only
offer anonymous posting options to ensure the
confidentiality of participants. Obviously this
would not allow an instructor to monitor student
progress and engagement with the project.
Others allow for user authentication but do not
provide an easy means of accessing
participation data. Stormboard was ultimately
selected. Stormboard performed on points of
parity, such as ease of use, availability of
templates, the ability to upload multiple student
emails at once, to add pictures, draw, post sticky
notes in a variety of colors, and had a chat and
comments feature. From a faculty perspective,
Stormboard offered historical reports on
individual participation that were downloadable
to Excel.

The third step is to clearly define the crowd.
Understanding the  demographics, size,
experience, and needs of the target audience
ensures the smooth implementation of the
crowdsourced project. The Persona Profile
developed in the Define phase helped here,
combined with instructor knowledge of previous
student body composition in the class. The
majority of students tend to come from
marketing because the course is required for the
major. However, the course is open to the entire
campus without prerequisites. There are
typically a handful of sports management,
communication, and design majors in the class
most semesters, as well as students from other
business disciplines. Given the diversity in major
and class year, no prior experience of creativity
and innovation can be presumed. There are
usually between 80 and 120 students each
semester in the class, meaning it is a mass class.

Finally, the crowdsourced task needs careful
consideration. Business crowd sourcing best
practice recommends problems that are
sufficiently complex to prevent simple solutions,
but that are not so complex as to be unsolvable,
given the knowledge and experience of the
intended crowd. Clear instructions are also vital.
In addition to crowdsourcing best practice, the
empathize phase identified other factors
necessary for successful collaborative project-
based learning. Of particular note was the need
to ensure collaborative learning was integrated
into the learning objectives and assignments so
that students were incentivized for collaborating
with their peers. Also important was the need to
identify a project that was sufficiently complex
to require collaboration and sufficiently
interesting to sustain student interest for an
entire semester. These findings were
summarized in a Quick Reference Guide (see
Figure 7) and used to guide the development of
the academic crowd project.
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Figure 7: Quick Reference Guide

OO I I R it

Quick Reference Guide for Crowd Project Design

Literature Domain | Critical Success Factors in Designing Crowd Project
* Integrate collaborative learning into course goals and assessment methods.
« |dentify individual accountability goals and assessment methods.

Collaborative
Learning

e Identify a task sufficiently complex to require collaboration.
e Teach skills such as active listening and empathizing with op posing viewpoints.
e |dentify and practice online tools to support collaborative learning.

e  Build a shared vocabulary prior to beginning tasks and scaffold tasks.
e Provide opportunities to build collaborative relationships and social capital.

e |dentify a project that sustains learning throughout the entire course.

Project Based
Learning

e |dentify a topic relevant to the student population.
e Implement scaffolding activities in all assignments.
e  Provide opportunities for team and individual reflection.

e Create a final product to be presented to an audience.
e Clearlydefine the crowd (size, gender, race & age diversity, expertise).
e Clearly define the crowdsourcer (incentives, ethics, privacy and feedback).

Industry
Crowdsourcing

e Clearly define the crowdsourcing task (solvability, complexity, instructions).
. Select a crowdsourcing platform (enrollment, authentication, coordination, supervision,

feedback, cost, history, ease of use, visibility, flexibility).

Teaching
Creativity

Once the critical success criteria had been
established, | began to ideate potential crowd
project designs. Initially | tried adapting
traditional group project activities into class-
wide activities. It quickly became clear that this
was not sufficient. Using the criteria in the Quick
Reference Guide required an overhaul of the
entire course, not just one single project. Figure
8 outlines some of the activities | undertook to
redesign the course. | began using the SCAMPER
ideation technique (Withell, 2016) to identify
areas in previous syllabi and course outlines that
| could substitute, combine, adapt, minimize or
maximize, put to other uses, eliminate, or
rearrange in the revised course.

e Teach and provide opportunities to practice design thinking process.
« Teach and provide opportunities to practice creativity tools and techniques.
e Teach and provide opportunities to practice mindsets essential to creativity.

| then plotted key learning objectives against
class and homework activities on a mindmap
and developed a course map that explicitly
linked weekly content to course and module
learning objectives. Since | was new to using
digital collaboration software in the classroom, |
also experimented with Stormboard in a small
online summer class. Students expressed
enjoyment with the method both as a way to get
to know their fellow classmates in a virtual
environment and also to break up the monotony
of the LMS and typical online course textbooks.
All this learning was integrated to produce a
course outline for Fall 2021. Each week students
had to complete five activities, described next.
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Figure 8: Ideating the Crowd Project
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Group Project

Structured activities to scaffold the project
began with the weekly in person lecture (see
“Understand” in second column of table in
Figure 8) where key course concepts and skills
were presented and practiced. In “Plan”
students read a popular press article to deepen
their understanding of that week's topic. Key to
the success of this project was the completion of
an individual assignment to practice the
particular design thinking task for that week
(“Act”). Consistent with collaborative project best
practices, the revised course included for the
first time a graded collaborative component
(“Collaborate”). Every week, students were
required to post findings from their own
research onto a shared whiteboard and to also
respond to at least one other post from their
peers. Students concluded the week with a
structured reflection on the activity (“Reflect”).
One hundred points were available to be earned
each week. The full syllabus is in Appendix H.

Once the course structure was finalized, | turned
my attention to designing the collaborative
portion of the class. The idea was very simple.
Students in this class go through the design
thinking process and are required to do various
assignments to practice design thinking
methods. For example, they conduct an
empathy interview and learn how to record
insights onto an empathy map. In a traditional
group project, the group is responsible as a
whole for each task and only one assignment is
uploaded. There is little individual
accountability, unless the instructor offers a
peer review at the end of the semester, allowing
members to reward hardworking students and
penalize social loafers. Prior experience has also
shown that students tend to distribute the
workload between them so not every student
practices every method.

Assignment 1 Assignment 2 Assignment 3
A A A
N ™
Traditional
s O .
% % o
a P X b E
The erwd Individual Crowd sharing Individual Crowd sharing Individual Crowd sharing
Project ® ° ®
Modified

[ Individual H Group H Individual H Group H Individual Group
[ ] ® O ) o] « \
a4 ane a4
. (S - ( ~\“
& &

w

Figure 9: Example Project Flow Comparing Traditional Group, Modified Group Project, and Crowd Project
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In a Crowd Project, the idea was for students to
individually complete assignments (e.g., an
empathy interview) and then to share their
findings with the entire class. In this way,
individuals are held accountable for completing
the assignment, but benefit from exposure to
insights from multiple other students. In theory,
this should deepen their understanding of both
the subject matter and the method, because
they can see how other students have
completed the assignment. Figure 9 compares a
traditional group project with a Crowd Project.
The illustration highlights two key differences.
First, idea sharing within a traditional group
projectis limited to the group members, while in

a Crowd Project, insights from the whole class
can be reviewed, accessing the so-called
“wisdom of the crowd.” Secondly, the two-stage
process of individual work combined with
collaborative sharing means students are
engaged with the project potentially more times
thanin a traditional group project, depending on
how frequently the team members meet. Given
that the goal of this thesis is to identify ways of
improving the group project, it did not seem
ethically correct to implement a traditional
group project. Instead, a revised version of the
group project was implemented that attempted
to capture some of the potential benefits of the
crowd project, namely individual accountability.

The only task remaining was to identify a project
that was sufficiently complex to require
collaborative problem solving and would engage
the diverse student population that enrolls in
this class for the entire semester. The problem
had to have no clear solution and be sufficiently
broad to allow for students to tackle aspects of
it that they personally found most motivating.
Given that this is a business class, the problem
also had to have potential for the development
of entrepreneurial solutions that were at least
self-sustaining if not profit-making ventures.

Marketing scholars have recently begun to
tackle the United Nations Sustainable
Development Goals (Voola et al., 2022). Goal 3,
focused on good health and well-being, seemed
particularly appropriate, given the number of
students in higher education experiencing
mental health problems (Barkham et al., 2019;
Medicine et al., 2021; Usher, 2020), exacerbated
recently by the COVID-19 pandemic (Fried et al.,
2021; Fruehwirth et al., 2021). Improving student
mental health was thus the broad problem area
the students tackled.
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Fall 2020 provided a novel opportunity to test
the Crowd Project and compare it against the
modified group project. Social distancing rules in
place at Radford University at the time meant
that the 81 students enrolled in the class could
not all meet in the same room. To that end, the
class was divided into two sections, and each
section served as a natural experimental
condition to compare the two project types.
Students were randomly assigned to meet in
person either on Mondays or Wednesdays,
where they received a lecture explaining the
core concepts for the week. The remainder of
the work was completed asynchronously online,
subject to posted deadlines. The class was

divided into four modules each lasting
approximately 4 weeks. The first module
introduced key creativity concepts while

modules two to four were dedicated to
practicing design thinking in the context of the
mental health project. Students completed
weekly assignments individually and then,
depending on their assigned condition (Group
or Crowd), shared their results with either their
group members or the rest of their section.
There was a quiz at the end of each module to
check understanding of course concepts. A
detailed flow is presented in Figure 10 and a
table showing all the weekly assignments is
presented in Table 4.

MKTG 101: Creativity and Innovation
Weekly Activities: Week 5 Example

Group Crowd
Project Project
[ [E— |

i . A 4

WLICE INTO A BAR..

Attend in person lecture on empathy

Complete assigned reading,
“An Anthropologist Walks Into A
Bar," Harvard Business Review

Conduct an Empathy Interview,
using scaffolded worksheet, and
upload documentationto LMS.

»
"

Share key insights from research on empathy
map template on Group or Crowd board;
Postat least one comment on peer insights.

ded

,--.Q

Post a reflection of the weeks
activities onthe LMS system

[

Figure 10: Week 5 Activity Flow



MKTG 101: Creativity and Innovation Fall 2019

In Class Act Assignment Collaborate Assignment
Week 1 Course Introduction Take Syllabus Quiz Crowdsource questions for clarification.
Week 2 Creativity Concepts Introductory Survey Crowdsource music playlist.
Week 3 The Creative Person Personality Quizzes Post creativity skill to focus on and improvement plan.
Week 4 The Creative Process Wallet Design Post final wallet and comment on others' wallets.
Week 5 Knowing People: Empathy Empathy Interview Post key insights to develop a shared Persona Profile.
Week 6 Knowing Process: Field Visit Field Visit Post and label photos; comment on others' photos.
Week 7 Knowing Products Social Listening Post key insights and organize into clusters.
Week 8 (Re)Framing Problems HMW Questions Post favorite HMW questions and comment on others.
Week 9 |deation: Creative Matrix Creative Matrix Post favorite ideas and give feedback on others.
Week 10 | Ideation: Alternative Worlds Alternative Worlds Post favorite ideas and give feedback on others.
Week 11 | Ideation: SCAMPER SCAMPER Post favorite ideas and give feedback on others.
Week12 | Ideation Selection Feasibility Grid Plot your ideas on a feasibility grid. Check others.
Week 13 | Prototyping 1 Concept Sketch Post your concept sketch and give feedback.
Week 14 | Prototyping 2 3D Model or Staryboard Post your revised prototype and give feedback.

Table 4: Weekly Class Topics, Individual Assignments, and Collaborate Directions

As much as possible in a quasi-experimental
design, everything was kept the same between
the two conditions except for the group or
crowd project manipulation. Students heard the
same lecture, did the same reading, completed
the same scaffolded individual Act assighments,
and posted a reflection based on the same
directions. The only controlled difference
between the conditions was in how students
posted the insights they uncovered each week in
the individual Act assignment. In the Crowd
Project, students posted on a collaboration
board that was shared with all other students in
that condition. In the Group Project, however,
students were randomly assigned to teams and
only saw their teammates’ collaboration board
posts each week.

Students in both conditions could access the
collaboration board prior to posting, or even
completing  their individual assignment.
Students struggling with the assignment
directions therefore could learn from what
peers might have already posted. Since they
were required to complete the assignment

individually, however, they could not abuse the
system and just post ideas copied from their
colleagues. (When grading, if a student had not
completed the individual assignment, they were
not given credit for any collaborative posts they
might have made that week.)

Due to space constraints with so many people
posting, students in the Crowd condition
accessed a new digital collaboration board each
week, though they could easily access any
previous week’s boards. Students in the Group
condition saw all their posts in one place (see
Figure 11). Being able to have a bird’s eye view
of the total design thinking process may have
provided an advantage, although this format
prevented the use of design templates. Each
blue-headed square in Figure 11 represents the
areato postideas for that particular week. In the
bottom right-hand corner, students were
assigned a color to post with to facilitate tracking
of individual contributions. Students also shared
their contact information in this section. The
penultimate square was reserved for “random
ideas” to finish out the four by three grid layout.
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Section 2 Group 4

] ==

Figure 11: Example of Completed Group Project Collaboration Board

The first few weeks of implementation were treated as a prototype and student responses were
closely monitored to quickly address any emerging issues. Some issues were easily handled. For
example, analysis of the early scaffolded individual process documentation revealed that students
were not completing them fully. There was confusion between which pages were directions and which
pages required student input. Future individual assignments, therefore, were redesigned to be two-
toned: a gray background meant it was a direction page while a white background indicated that
students needed to complete it with their own work. Another issue emerged with the reflections.
Students were initially asked to answer four questions (“what did you do?”; “what did you learn?”;
“what went well?”; and “what will you do differently next week?"). Early responses were very shallow
and literal (e.g., “l read an article”) and did not show any actual reflection of the material covered in
the week. The directions were updated for subsequent reflections to better explain the purpose of
doing the reflection in the first place and to be more specific:

Learning comes from doing -- and reflecting on what you did! Reflection is an integral part of the learning process. Use
this space to check your understanding of this week's content and activities by answering the following questions:

Identify 2 challenging or memorable or experiences from the class and the assignments due this week.

For both moments answer the questions below:
. Give the moment a brief name or title.
. Describe the context in which the moment occurred
. Describe the content of the moment or experience in detail.
o Why did this moment or experience occur?
o How did the moment challenge you or change you?
o What insight into you or creativity did you gain?
. Describe 1 specific way you can apply your insights to uplift other students in MKTG 101. How can you help your peers gain the
same insight you had?
. Describe the learning objectives the moment relates to.
° Describe 1 specific way you can apply what you learned to marketing
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Two unexpected adverse events occurred in
quick succession, which were more complicated
to manage and required a rapid design pivot to
ensure the Crowd Project experiment was not a
complete disaster! Test posts on Stormboard in
the Crowd condition prior to beginning the
mental health project had progressed without
issue. For example, in week two, students
practiced using Stormboard by posting one of
their favorite songs, which | then compiled into
a Spotify Playlist and shared with the class.
However, in week four, students were required
to post pictures of their wallet designs from that
week's individual assignment. We quickly ran
into storage limits with Stormboard, and
students who attempted to post pictures closer
to the deadline were unable to. Then in the
following week, when students were required to
post insights from their empathy interviews,
Stormboard quickly became unmanageable. In
the space of a week, students in the Crowd
Project posted almost 250 ideas (individual
virtual “sticky notes”) on the blank empathy map

/

From blank canvas to chaos: over 240
ideas were added in less than a week.

Crowd Project Posts in Week 5

&
£
S

Section 1: Empathy Interview Map

canvas, or about six ideas on average per
student. The result was nothing short of a hot
mess (see Figure 12). Any potential benefit from
sharing ideas with a larger crowd was quickly
lost in the chaos on the board. Students were
posting on top of each other and the Empathy
Map template soon disappeared.

It was clear that Stormboard could not handle
the goals of the Crowd Project. Students could
not upload images, and the boards were not
infinitely expandable, resulting in posts on top of
posts. After testing the earlier-identified
alterative boards with regard to these two needs
specifically, | decided to pivot to Mural. Student
feedback about Mural was uniformly positive.
They found it a cleaner, more inviting, and
intuitive platform, though of course this could be
because they had already climbed the digital
whiteboard learning curve with Stormboard.
Students liked the ability to see all the Murals
clearly on one screen, like their peers in the
Group Project (see Figure 13).

Figure 12: Week 5 Crowd Project Stormboard Insights from Empathy Interviews
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Figure 13: Mural Home Room of all Fall 2020 Crowd Project Murals

The experiment continued with students in the
Crowd Project sharing ideas on Mural while
students in the Group Project remained with
Stormboard. Obviously this introduces a rather
substantial confound in the experimental
design. Should any changes emerge between
the two conditions, it cannot be ruled out that
they are due to the different platforms, rather
than the structure of the project (Group or
Crowd collaboration). Mural, for example, has
many more templates that were used to help
students better grasp design thinking methods.
In hindsight, it would have been better to also
move students in the Group condition to Mural
as well. Three reasons prevented me from
making this move at the time. First, the student
groups had already become accustomed to
having their own group Stormboard and going
to the same location for each assignment.

Students in the Crowd condition were already
used to visiting a new Stormboard for each
assignment, so the change was less intimidating.
Second, Mural's organizational structure would
have required multiple “Rooms” to be set up
(one for each group), which is problematic both
from an administrative perspective but also
because Mural limits the number of “Rooms”
available under its free education plan.

Most importantly, however, was that
Stormboard still had the key advantage over
Mural in the comprehensive reports it produced
to assist grading. Each week, | downloaded an
Excel sheet from Stormboard that listed
separately all ideas, comments, photos, and
votes posted by each group member. These
reports were used to quickly record grades in
D2L, the Learning Management System at
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Radford University. For example, if the assignment
required a minimum of six photos to be posted,
students only received full points for the
Collaborate part of the weekly grade if they posted
six photos. Points decreased commensurately. For
example, if only three photos were posted, only
half the points were awarded. Most weeks
required participants to provide feedback on each
other's posts as part of the assignment grade. This
information was easily accessible in Stormboard’s
Excel report.

Calculating individual student participation in
Mural, however, was far more time consuming.
Mural is not designed for educational use and
prioritizes anonymous collaboration options. As
such, it does not provide any reports of
participation. The only way to identify individual
contributors is to click on a toolbar at the top that
brings up all Activity on the board since it was
created (see Figure 14). Then the instructor can
scroll down the long list of activity and take note of
who has participated that week.

Unfortunately, it allows anyone with access to the
link (which was always posted on the LMS) to post
on the board without registering. This caused
some issues when the Crowd students first
switched to Mural. As can be seen in the top panel
of Figure 14, anonymous visitors are assigned a
random name (e.g., Visiting Horse) and icon
making it impossible to identify the post's author.
As a short-term solution, | asked students to self-
identify on the post. In later weeks, | asked
students to create an account and to log in before
posting, ensuring their names appeared on the
Activity list (see lower panel). Participants received
a different color circle with their initials, which
helped speed up identification over time. The
Activity panel does also differentiate between
original ideas and comments.
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The goal of the Crowd Project was to improve
student engagement and performance in a large
creative problem-solving class, while minimizing
faculty course management and grading
burden. In this section, the two project
conditions (Crowd and Group) are compared to
determine how well they fared. Any significant
differences will be discussed at the end.

Summary Statistics

Students were randomly assigned to one of the
two conditions. A chi-square test of
independence was performed to examine the
relation between student demographics and
condition. As expected, there was no significant
relationship between any of the demographic
characteristics and condition (all p> 0.14). Table
5 presents summary demographic statistics.

Crowd Group TOTAL
n=39(48.1%) n=42(51.8%) n=81(100%)
Female 38.5 5
Male 61.5
ACST 2.6 0.0 1.2
CEHD 7.7 7.14 1.4
CHBS 10.3 7.14 8.6
CVPA 2.6 0.0 1.2
DCOBE 66.7 78.6 72.8
Undecided 10.2 7.1 8.7
Black 15.4 19.5 17.5
Hispanic 5.1 2.4 3.75
'|‘..\|‘_'.-\ tt-‘ ?,9'5 ?8,"_ ?SIR
Freshma 20.5 41.5 31.3
Sophomore 41.0 26.8 18.8
Junior 17.9 19.5 16.3
Senior 21.5 12.2 33.8
Average 19.7 19.5 19.6

Table 5: Summary Demographic Statistics

2 Act assignments were graded by a graduate student blind
to the experimental conditions.

Student Engagement

Student engagement was measured in multiple
ways. First, time spent on the LMS was examined
as a proxy for course participation. D2L provides
data on the number of days students accessed
the course website. There was no significant
difference in the number of days students
visited the LMS site, #80) = 0.58, p = 0.57,
between the Crowd (M= 53.79, SD = 14.86) and
Group conditions (M= 51.98, SD=13.51).

Quantity and quality of the collaboration posts is
another way to measure student engagement
with the process. A collaboration score was
calculated by summing the weekly collaboration
points earned over the semester. Collaboration
points were awarded based simply on whether
the student and contributed (15 points) and
responded to another post (15 points). There
was no assessment of contribution quality. An
independent ttest finds a significant effect of
project condition, {80) = 2.08, p = .04, such that
the collaboration score was significantly higher
for students in the Crowd condition (M= 322.46
SD = 98.67) compared to students in the Group
condition (M = 275.05, SD = 102.99), a small to
medium effect size, d=0.31, 95% Cl [.14-.76].

Quality of participation in the weekly Act
assignments is another way to understand
student engagement with the course material?.
An assignment quality score was calculated by
summing all the Act points. An independent #
test finds a significant effect of project condition,
#80) = 1.96, p = .05, such that students in the
Crowd condition performed significantly better
on the individual assignments throughout the
semester (M=567.62, SD=118.87) compared to
students in the Group condition (M= 509.83, SD
= 145.41); a medium effect size, d=0.43, 95% Cl
[.01-.87].
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Students completed a self-assessment of their
proficiency with course and module learning
objectives at the beginning and end of the
semester. Competence on 20 learning
objectives, such as “Define different approaches
to creativity” and “Reframe a problem into an
HMW question,” was self-reported on a scale of
1 (extremely incompetent) to 7 (extremely
competent). A change score was calculated for
each learning objective by subtracting the pre-
evaluation from the post evaluation. This
controls for any potential differences in scores
at the start of the semester and reports

A positive number indicates an improvement in
self-reported proficiency with the learning
objective. Average change scores were positive
for both conditions on all items. The largest
changes in perceived competence occurred for
ideation and prototyping related learning
objectives. Improvement in learning objectives
was greatest for students in the Crowd Project
overall, though not all individual items were
statistically significant. See Table 6 for detailed
presentation of means by condition. LO14 to
LO16, concerning ideation techniques, were
among the largest differences between the

individual level changes in self-perceived Crowd and Group project.
competence.
Learning Objective Cck:;)r\:vgde CGhr;:gpe p value
LO1 Define different approaches to creativity 1.76 (0.29) 1.59(0.30) n.s.
LO2 Explain the value of creativity 1.52(0.31) 0.80 (0.32) 0.11
LO3 Identify measures of individual creativity 1.89(0.27) 1.21(0.289) 0.08
LO4 Define mindsets critical to creativity 1.97 (0.30) 1.96(0.32) n.s.
LO5 Explain the design thinking process model 2.61(0.30) 2.00 (0.31) 0.16
LO6 Recognize key design thinking principles 2.68(0.27) 1.97(0.27) 0.07
LO7 Implement the design thinking process 2.61(0.32) 1.53(0.34) 0.02
LO8 Design a plan to empathize with people 1.86(0.32) 0.94(0.33) 0.05
LO9 Design a plan to understand problem 1.34(0.28) 0.88 (0.30) n.s.
LO10  Design a plan to identify existing solutions 1.78 (0.29) 0.77 (0.30) 0.02
LO11 Summarize, evaluate & present data visually 1.43(0.31) 0.76 (0.32) 0.14
LO12 Identify causes and consequences of problem 1.11(0.30) 0.77 (0.31) n.s.
LO13 Reframe problem into a HMW question 3.22(0.34) 2.39(0.6) 0.09
LO14 Describe at least one ideation technique 3.13(0.34) 2.09(0.36) 0.04
LO15 Implement at least one ideation technique 3.24(0.32) 1.85(0.33) 0.00
LO16 Identify methods to select the best ideas 1.97 (0.29) 1.05(0.31) 0.03
LO17  Describe at least one prototyping technique 3.08(0.32) 2.32(0.34) 0.11
LO18 Implement at least one prototyping technique 2.62(0.33) 2.21(0.35) n.s.
LO19 Describe value of collaboration to creativity 1.70(0.32) 1.11(0.32) n.s.
LO20 Describe value of reflection to creativity 2.03(0.32) 1.26 (0.33) 0.09

Average scores in green are significantly different at p < 0.05; (SD) in parentheses

Table 6: Means by Condition for Change in Learning Objective
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Student Performance

Student performance was examined in multiple
ways. First student performance on the final
total score was estimated by condition. An
independent one-sided #test finds a marginally
significant effect of project condition, £80) = .59,
p = .06, in the direction hypothesized: students
in the Crowd condition scored significantly
higher (M= 1556.09, SD = 301.28) compared to
students from the Group Project (M = 1438.53,
SD=361.99) a small to medium effect size, d=
.35, 95% CI [.08-.79]. Although a priori, | had not
predicted any differences by gender, anecdotal
evidence over the course of the semester led me
to believe that women might prefer the Crowd
Project format. A post-hoc two-way analysis of
variance with gender (male or female) and
condition (crowd or group) and their interaction
as the predictor variables and final numerical
score as the dependent variable revealed a
marginally significant effect for condition, F(1,79)
=3.79, p=0.06 and a marginally significant effect
for gender, F(1,79) = 3.75, p = 0.06, such that
female students scored higher (M= 1569.51, SD
= 56.51) than male students (M= 1441.32, SD =
47.74). While the interaction did not reach
significance (p = 0.17), directionally the pattern
of means is interesting. A post hoc contrast
comparing male and female scores within the
Crowd condition is significant, F(1,77) = 5.25, p=
0.02.

Figure 15: Mean Final Numerical Score
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Next, student performance in the each of the
four ~module quizzes was estimated.
Independent #tests found no significant
difference between conditions on Modules 1, 2,
and 4 quiz scores, but did reveal a significant
difference between Module 3 test scores ({80) =
3.12, p < 0.01), such that students from the
Crowd Project performed better (M= 79.89, SD
= 8.86) compared to students from the Group
Project (M= 65.47, SD = 28.53), a relatively large
effect size, d = .67, 95% CI [.22-1.11}. Module 3
introduced three ideation techniques (Creative
Matrix, Alternative Worlds, and SCAMPER) and
methods to evaluate and select high potential
ideas. This is consistent with the earlier finding
that students in the Crowd condition reported
increased efficacy with the learning objectives
concerning ideation methods. Students in the
Crowd condition appear to better understand
ideation techniques in particular.

In addition to academic success, student
performance can be assessed by changes in self-
reported beliefs about their own creative
capabilities. To assess this, the Creative Self
Efficacy Inventory (Abbott, 2010) was
administered to students at the beginning and
at the end of the semester. The scale consists of
27 items that have been shown to measure
creative self-efficacy. Each item is scored on a
scale of 0 to 100 where 0 = not confident at all in
their ability to perform the task described and
100 = highly confident. Confidence ratings are
averaged to give a summary score. See
Appendix G for the full battery of items included.
A ttest on the change score from the beginning
to the end of the semester revealed a significant
effect of condition, t(80) = 2.23, p = 0.03, such
that students in the Crowd condition
experienced a greater increase in their pre-post
confidence (M= 13.14, SD = 23.45) compared to
those in the Group condition (M = 0.05, SD =
25.86), a medium effect size, d = .53, 95% CI [.06-
1.00].
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Evaluation of Solutions

The final way of evaluating student performance
is to consider the quantity and quality of the
solutions they generated. Since Mural does not
provide a count of individual ideas by week, it
was not possible to compare quantity of ideas
generated by condition at an individual level. As
a proxy, the total number of ideas generated per
week in the Group and Crowd conditions was
tabulated and analyzed. Table 7 provides the
total unique posts (ideas and comments) written
on each collaboration board by week. The total
quantity of ideas is a sum of all posts over the
semester in each condition. The average count
divides this total by the average number of
group members (in the Group condition) or the

Understand the Problem
Total

nA‘f erage = total Week 5 Week 6 Week 7 Week 8
o \(:r::f of #‘(r::y T Em pathy Photo Social HMW
53.67 2093 230 193 230 175
p 45.26 1728 158 370 131 329

total number of students assigned to the Crowd
condition. While it is not possible to run any
statistical tests comparing the average or total
quantity of ideas per semester because the data
is aggregate, it is clear that students in the
Crowd Project posted more ideas and
comments both in total and on a per-student
basis compared to students in the Group
Project. This pattern is true for every week with
the notable exception of 2 weeks in the problem
understanding phase, when students in the
Group Project posted more photos and HMW
questions on their shared platform. This is likely
because | provided a suggested number of
photos and questions in the Crowd condition to
manage the content effectively.

Ideate Solutions Prototype and Test

Week9 Week 10 Week 11 Week 12 Wweek 13 Week 14
Matrix SCAMPER Evaluate |Prototype 1 Prototype 2
283 222 164 148 170
221 202 36 88 54

Table 7: Count of All Posts (Ideas and Comments) by Week by Condition

All students produced two prototypes. The first,
a simple Concept Poster, was used to gather
feedback. Students then revised their prototype
based on the feedback. Students were given
flexibility when designing the second prototype
depending on what their solution needed. Some
students did a Cover Story Mock-Up while others
did Storyboards of services or Schematic
Diagrams of mobile applications. A dataset was
created that categorized each prototype into
one of four potential solutions: events, services,
products, or mobile applications. A chi-square
test of independence revealed a marginally
significant difference between the type of
prototype from the Crowd and those from the
Group (ChiSq =6.53, p=0.08; see Figure 16). Itis
worth noting, however, that the Crowd project

generated more prototypes overall because
students in the Group condition were allowed at
this point to combine ideas into one prototype
and submit it as a team if they desired.

16.7%

36.4%

Figure 16: Prototype Category by Condition
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To analyze final prototype quality, students in a
subsequent section of MKTG 101 were asked to
rate the prototypes on eight different criteria
using a simple 5-star scale (see Appendix ).
Students were blind to the experimental
conditions. Two criteria addressed clarity of the
problem to be solved and target audience. Two
criteria focused on the quality of the prototype.
The remaining four criteria assessed the novelty,
desirability, feasibility, and viability of the
proposed solution. Students were also asked to
estimate how much they would be willing to pay
to purchase the solution if it were produced.

Problem Audience Prototype Prototype
Clarity Clarity Design Fidelity
Crowd 4.08 (1.11) 4.22(1.12)  3.89(1.16)  3.83(1.32)
Group 3.56(1.47) 3.74(1.55) 2.74(1.41)  3.26(1.43)
t-test p 0.08 0.11 0.00 0.07
Cohen d 0.42 0.37 0.91 0.42

Average scores in green are significantly different at p < 0.05

Table 8: Average Rating of Prototypes by Condition

Faculty Burden

The final criteria to examine is the burden on
faculty to grade and provide feedback on the
assignments in the mass class. This analysis
focuses only on the grading of the collaboration
aspect of the project because all other
assignments were identical between the two
conditions. In lieu of hard data, | present a
reflection of my experience during the semester.
There is no doubt that grading the Group
Project, which used Stormboard, took less time.
Each week | downloaded the Excel sheet for each
group and identified the new posts by sorting
the columns according to recency and checked
that each student in that group had contributed
the minimum number of ideas and commented
on at least one other post. This was extremely
formulaic and could easily be automated or
handled by a graduate teaching assistant.
Transferring the grades to D2L took some time
because the site had to be refreshed manually
to enter data for each new group. The process

Directionally, the Crowd Project prototypes
performed better on all rating categories, but
not all differences were significant. Independent
one-sided ttests with each rating as the
dependent variable and condition as the
independent variable revealed a significant
effect of condition for prototype design, and
solution novelty, desirability, feasibility, and
viability, each with medium to large effect sizes
(see Table 8). Aside from willingness to pay,
where the variance between responses was
huge, all effect sizes are above .35.

Solution So‘lutiq‘n SO|L¥[I-O-I'I Splujon WTP
Novelty Desirability =~ Feasibility Viability
3.44(1.23)  3.64(1.13)  3.75(1.11)  2.89(1.55) $4.49 (8.92)
2.74(1.54)  2.67(1.28) 2.82(1.52) 2.14(1.36) $4.42 (14.84)
0.04 0.00 0.00 0.03 0.49
0.52 0.82 0.73 0.51 0.01

could be made quicker if Stormboard allowed
downloads of multiple boards with one click
from the home page. Instead, it was necessary
to enter each board separately and download
the Excel sheet. Stormboard is not user friendly.
Opening a new group storm requires going back
to the home page. While other boards can be
accessed from within a particular storm, they
are ordered randomly and are difficult to scroll
through. In total, | estimate that it took
approximately one hour per week to record the
Group collaboration posts.

By contrast, determining who had participated
in the Mural board was far more labor intensive.
As noted earlier, it was necessary to scroll
through the (very long) Activity list to see who
had posted. That said, it definitely became
quicker with practice. | began to associate
certain circle colors with the poster, making it
possible to scan the Activity list for color patterns
rather than individual names. As shown in Figure
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14, comments appeared in the list in white,
making it easy to identify whether someone had
provided feedback in addition to making their
own post. Some short cuts were possible. For
example, clicking on the Members icon at the
top of the Mural board showed students who
were a member of the room but had never
accessed the particular board being graded. |
estimate it took about 2 hours to grade the
Mural Crowd collaboration posts in the
beginning, which reduced to about 90 minutes
by the end of the semester. This is still 50% more
time than with Stormboard.

Grading posts was not the only time intensive
task in the Crowd Project, however. Once the
Stormboard master template was set up, with
directions for each week, | engaged very little
with the group members within the board. In
Mural, however, the sheer volume of posts
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Figure 17: Example Mural Board

] Posiiive

required much more hand holding. | estimate |
spent at least an hour each week helping to
organize findings into themes so students did
not get overwhelmed by the amount of
information available to them. On the other
hand, it was much easier to post photographs on
Mural (they can be copied directly onto the
whiteboard without embedding them in a sticky
note, as is required in Stormboard). Mural also
has many different templates that made setting
the boards up in the first place extremely easy.
Mural boards are infinitely extendable, meaning
that | could organically grow the board as more
posts were entered. Mural also has some
automated sorting features that were helpful in
quickly untangling overlapping posts. Moreover,
the color of large groups of sticky notes can be
changed with one click, helping with the
organization (see Figure 17).
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Summary

In this thesis, | report on the design,
implementation, and evaluation of a novel
assignment, called the Crowd Project,
comparing it to a modified Group Project. On the
positive side, the data paint a pretty clear picture
that a Crowd Project, which capitalizes on the
wisdom of the crowd while maintaining
individual accountability, increased student
engagement and performance. Students in the
Crowd Project scored higher on both the
collaborative and individual portions of the
project. While all students saw increases in self-
rated competence on each learning objective,
students in the Crowd Project demonstrated a
significantly higher increase on many, particular
in the domain of ideation. Crowd Project
participants’ confidence in their creative
problem-solving abilities increased significantly
compared to their peers in the Group Project.
Students in the Crowd Project generated a
greater quantity of ideas in total, and more ideas
per student, compared to those in the Group
Project, while the prototypes produced by the
Crowd Project participants were uniformly rated
higher compared to those in the Group Project.

It is worth noting that this improved
performance came when compared to a likely
more effective Group Project, which still held
individual students accountable, unlike typical
team projects. One unexpected finding was the
interaction between gender and condition. It
seems that women might be more receptive to
the Crowd Project, which was reflected in their
significantly higher final grade. The Crowd
Project, however, required greater faculty
intervention and took more time to grade. Some
faculty may consider this a small price to pay for
improved performance, but the additional time
and effort was not inconsequential. Of course,
this was a quasi-experimental design and other

things differed between the two conditions
besides the collaborative project. Three
alternative explanations stand out. First, each
condition met in person on different days. The
Group Project met in person on Mondays while
the Crowd Project met in person on
Wednesdays. It is possible that the different
timing of the in-person class, and how it related
to assignment due dates and recreational
activities, may have influenced performance.
Second, as noted in the Implementation section,
the two conditions used different digital
collaboration platforms. It is possible that there
was something inherently more motivating
about Mural (used in the Crowd Project)
compared to Stormboard (used by the Group
Project) that stimulated higher quality
collaboration. Certainly, Mural has a more
sophisticated interface, more templates, and a
more intuitive user experience. Furthermore,
students in the Group condition completed all
their assignments on a single board, while the
Crowd students accessed a new board for each
weekly collaboration, though it is unclear which
condition might be advantaged by this
difference. Finally, instructor bias cannot be
ruled out. It is possible that | taught more clearly
on Wednesdays, having presented material
already earlier in the week, though this seems
unlikely because which group was “in the lead”
varied each week depending on the speed with
which we covered material in class. More likely is
the simple fact that the instructor engaged more
frequently with the Crowd Project. Having a
visible presence inside the Mural collaboration
boards could have been motivating to students
in the Crowd Condition.

To address these limitations, the entire
experiment was run again the following Spring
with some changes, discussed next.
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The revised project design aimed to unconfound
the effects of collaboration style from alternative
explanations. Specifically, if the degree of faculty
involvement is driving differences in
performance between the two conditions, then
a third collaboration style - call it Group+ - that
features an increased amount of faculty
presence on the digital whiteboard should help
the Group Project achieve the success of the
Crowd Project. Importantly, Mural was still used
for the Crowd Project and Stormboard was
maintained for the Group+ Project. The Group+
section still met in person on Mondays and the
Crowd section on Wednesdays. Thus, if Group
Project performance improved with the
increased faculty attention, it helps to rule out
time of class meeting and collaboration board
format as explanations for the success of the
Crowd Project in the first semester. What does

Clusters are one color
(the same poster)

Group Project Fall 2020

Some other changes were made to the overall
course design that were not specific to either the
Crowd or Group Project. For example, the
staggered deadlines used in Fall 2020 were
eliminated in favor of a simpler system with just
one deadline each week for all material. The
SCAMPER ideation session was eliminated
because students found it difficult to apply when
designing completely new products or services.

an increased faculty participation in the Group+
project look like? As described earlier, a greater
instructor presence was required in the Crowd
Project simply to prevent the large number of
posts from overwhelming students. The main
task was sorting posts into meaningful themes.
For the Group+ Project then, everything
remained the same, but | spent more time on
each group’s private Stormboard helping them
recognize patterns in their data, especially in the
first few weeks of the design thinking project.
Figure 18, for example, shows a cluster from Fall
2020 where the posts remain in the original
color-coded order in which the posters placed
them (i.e., no thematic categorization between
posters was conducted). In Spring 2021, |
arranged the posts by themes, irrespective of
the original poster.

Clusters are mixed colors
(different posters)

Figure 18:

Group+ Project Spring 2021

Instead, a week on mental health was added
earlier in the semester to help prime students
about the topic and the variety of directions they
could consider. A stakeholder mapping
assignment was also introduced as the first task
in the design thinking process, which helped to
broaden students' perspectives about where
solutions (or problems) might originate.

47

Group Project clusters Fall
2020 versus Spring 2021



Evaluation

The evaluation of the revised project focused on
understanding whether the Group+ Project
increased student performance relative to the
previous semester. To this end, two-way analysis
of variance with Semester (Fall 2020 or Spring
2021) and Project (Crowd or Group) as the
independent variables was conducted on all
previously described dependent variables. Only
statistically significant results are reported in the
interests of brevity.

With regard to student engagement, student
collaboration scores increased significantly in

Collaborate Score

400.00
350.00 32246 31397
300.00 275.90
250.00
200.00
150.00 F 2)=3.54, 02
100.00

50.00
0.00
Fall 2020 Fall 2020 Spring 2021
Crowd Group Crowd
Final Numerical Score
1700.00
1650.00
1607.13
1600.00
1556.09

1550.00

1500.00 F(1,152)=4.21,p=

1450.00 143853

1400.00

1350.00

1300.00

Fall 2020 Fall 2020 Spring 2021
Crowd Group Crowd

the Group+ project in Spring 2021 (see Figure
19), while student final numerical grades in the
Group+ condition also increased significantly
relative to Fall 2020 (see Figure 20). As shown in
Table 9, the Group Project improved
performance on almost all learning objectives,
either bringing it into line with the Fall 2021
Crowd condition results or bettering them.
There were no significant differences on any
measure between the Crowd and Group+
Project conditions within Spring 2021. Contrasts
between the Crowd conditions in each semester
revealed no significant differences.

33802
Figure 19: Collaborate Average Score by
Semester and Condition
Spring 2021
Group
1658 17
Figure 20: Final Numerical Average Score
by Semester and Condition
Spring 2021
Group
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Table 9 Learning Objective Change by Project and Year

LO1

LO2

LO3

LO4

LO5

LO6

LO7

LO8

LO9

LO10

LO11

LO12

LO13

LO14

LO15

LO16

LO17

LO18

LO19

LO20

Learning Objective

Define different approaches to creativity
Explain the value of creativity

Identify measures of individual creativity
Define mindsets critical to creativity
Explain the design thinking process model
Recognize key design thinking principles
Implement the design thinking process
Design a plan to empathize with people
Design a plan to understand problem
Design a plan to identify existing solutions

Summarize, evaluate & present data visually

Identify causes and consequences of
problem

Reframe problem into a HMW question
Describe at least one ideation technique
Implement at least one ideation technique
Identify methods to select the best ideas

Describe at least one prototyping technique

Implement at least one prototyping
technique

Describe value of collaboration to creativity

Describe value of reflection to creativity

Semester
x Project
Interaction
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p value

ns

0.07

0.02

ns

0.05

0.09

0.02

0.05

0.03

0.01

0.15

0.08

0.03

0.02

0.02

0.03

0.07

0.01

0.02

Fall 2020
Crowd  Group
1.76 1.59
1.53 0.80
1.89 1.21
1.74 1.97
2.61 2.00
2.68 1.97
2.61 1.53
1.87 0.94
1.34 0.88
1.78 0.77
1.43 0.76
1.1 0.77
3.22 2.39
3.13 2.09
3.24 1.85
1.97 1.06
3.08 2.32
2.62 2.21
1.70 1.1
2.03 1.26

Spring 2021
Crowd Group+
1.29 1.73
1.07 1.54
1.04 1.79
1.44 1.67
2.04 2.71
1.69 2.05
2.04 2.62
0.46 1.73
0.44 1.12
0.96 1.24
0.30 1.28
0.59 1.20
2.22 2.70
2.1 2.73
2.42 2.71
1.22 1.78
2.12 2.85
2.04 2.80
0.67 1.85
1.04 1.73



Finally, ANOVA with Project (Group or Crowd) and Semester (Fall or Spring) as the independent
variables revealed a significant interaction effect of effect for prototype design, solution desirability,
and viability demonstrating that students in the Group+ Project improved their solutions relative to
Group participants in the Fall (see Figure 21). Contrasts between the two Crowd conditions in each
semester revealed a significant difference on solution viability only, such that the solution viability in
Spring 2021 in the Crowd condition decreased relative to the Fall 2020 Crowd condition. There was no
significant difference between prototype design or solution desirability between the two Crowd
conditions.

Prototype Design Solution Desirability Solution Viability

Figure 21: Average Prototype Evaluation by Semester and Condition

Summary

A generous interpretation of the new Group+ Project suggests that increasing faculty involvement in
the group collaboration assignments to match that required in the Crowd assignment has the
potential to increase student engagement, learning objective comprehension, solution design, and
academic performance. Certainly, student scores in the revised Group Project were significantly
better than in the earlier version, while scores in the Crowd condition did not change significantly
between semesters. It is hard to claim, however, that this is solely because of the increased faculty
effort. Many other changes occurred between the Fall 2020 and Spring 2021 semester that could have
influenced student performance. COVID-19 cases peaked again in March 2021, though students had
likely adjusted to living under pandemic conditions. The Spring semester sees many students
graduating and in a different frame of mind. The weather brings promise of warm summer days. In
short, it is near impossible to state that changes in the class project led to the dramatic increase in
performance in the Group Project in Spring 2021.

On a more optimistic note, the data do support the conclusion that Stormboard itself is not to blame
for the inferior performance of the Group Project in Fall 2020. This is encouraging because it suggests
that Stormboard, with its easily digestible participation reports, is an adequate digital collaboration
platform, at least for smaller groups. Similarly, since the Group students met in person on Mondays
in both semesters, it is easier to rule out time of class meeting as an alternative explanation for the
Fall 2020 Crowd Project superior performance. More generally, the results support the use of digital
whiteboard software as a tool to manage group projects of any size and highlight how interactive
stages of individual and group activities can minimize some of the downsides to implementing group
projects in large classes.
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Currently, educators view mass classes as an evil
to be endured (Arias & Walker, 2004; Ballen et
al., 2019; Becker & Powers, 2001; Diette &
Raghav, 2015; Emerson et al., 2018; Gibbs et al.,
1996; Johnson, 2010; Kara et al., 2020; Mandel &
Sussmuth, 2011; Matta et al., 2015; Monks &
Schmidt, 2011; Owuor, 2018; Paola & Scoppa,
2011; Saiz, 2014; Westerlund, 2007), requiring a
switch to less effective pedagogical techniques
that minimize instructor burden (Ake-Little et al.,
2020; Arias & Walker, 2004; Cash et al., 2017,
Kokkelenberg et al., 2008; Mathis, 2017; Taft et
al., 2019). Drawing on crowdsourcing best
practices, | set out to challenge that perception
by redesigning an entry-level marketing course
to capitalize on the potential collective wisdom
within a large class. Mass classes are, effectively,
crowds, and in industry, crowds are valued as an
intelligent  resource that can improve
performance (Brabham, 2017; Cappa et al,
2019; Chawla et al., 2019; Hammon & Hippner,
2012; Howe, 2006; Lewicki, 2019; Pilloni, 2018;
Richter, 2015; Vianna et al., 2020; Wilson et al.,
2016). This research demonstrates that the
same collaborative intelligence can be tapped to
improve learning outcomes, creative
confidence, academic performance, and the
quantity and quality of creative ideas.

The findings in this research contribute to
several academic literature streams. First, they
support the burgeoning literature that suggests
crowdsourcing can be an effective tool in
industry to generate new product and service
ideas (Al-Ghamdi et al.,, 2018; Castro, 2019;
Chawla et al., 2019; Evans et al., 2016; Forbes &
Schaefer, 2018; Geise, 2017; Mehtéla et al., 2016;
Pohulak-Zotedowska, 2019; Richter, 2015).
Students in the Crowd Project generated over
17% more new ideas on average compared to
students in the Group Project. Perhaps more
importantly, these ideas were rated as being
more novel, desirable, feasible, and viable, all
critical criteria for new product development
success. Poor quality or hackneyed solutions,
when presented to the crowd for assessment,

were quickly voted down and not pursued
further. The research also advances our
understanding of how crowdsourcing can be
used in academia. Current uses are limited to
sharing information within and between
students and educators (Llorente & Morant,
2015; Prpic et al, 2015). This research
demonstrates the effective use of
crowdsourcing to generate innovative solutions
to wicked problems, such as student mental
health.

Given the persistent growth in higher education
class sizes, this research also identifies a
potential route to implement project-based
learning without overwhelming instructors.
Thanks to the novel alternation between
individual and collaborative phases, the project
overcame many of the criticisms associated with
traditional group projects, such as social loafing,
inconsistent skill development, varying product
quality, and the “divide and conquer” mentality
(Lawrie et al., 2010; Le et al., 2018a; S. H. (Mark)
Lee et al., 2016; Liu & Beaujean, 2017; McCorkle
et al., 1999; Meyers, 1997, Tomcho & Foels,
2012). The project shifted learning from the
instructor to the student, which may account for
the performance gains. From an instructor
perspective, the project all but eliminated
student complaints about group member
performance. The research also demonstrates
the potential of collaboration for creativity. Not
only were the final solutions in the Crowd Project
rated as more creative (defined as novel and
desirable) but these students improved their
belief in their own creative potential. It is likely
that being exposed to so many alternative inputs
and ideas helped to expand their perspectives.

While the Crowd Project proved an effective
alternative to the traditional group project in a
mass class from a student learning perspective,
it did not necessarily reduce the instructor
burden. Disappointingly, depending on the
collaboration platform used, grading may take
even longer than individual written assignments.
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New  developments are needed in
crowdsourcing platforms that bridge the gap
between industry and academic needs. To not
provide reporting functionality makes no sense
and certainly limits broader adoption of certain
platforms. OpenIDEO has a neat platform for
collaborative innovation, but it is proprietary.
HunchBuzz offered a similar solution, but early
tests found it clunky and unintuitive to use. They
also charge for use, though they were willing to
negotiate free access in return for sharing and
promotion of their platform. An alternative
grading strategy would be to use crowdsource
evaluation of student solutions, much as | asked
students in a subsequent semester to evaluate
the solutions generated in these two classes.

The students in my current class actually found
it invaluable to see the range of prototypes and
adjusted their own expectations accordingly.

Future research should focus on understanding
how exactly crowdsourcing improves individual
performance. This research suggested that
leadership (in the form of faculty intervention on
the collaboration board) was critical for the
success of any collaborative task, which has
important implications for anyone seeking to
crowdsource in the future. Future research
could also examine how to best train students to
collaborate effectively. In my classes, students
sometimes did not want to share their ideas for
fear of them being “stolen.”

Despite the limitations of the Crowd Project, this research provides a clear solution to the traditional
group project. Alternating between individual and collaborative assignments, irrespective of the size
of the group the student is collaborating with, is beneficial for student learning and creative skill

development.

53



MKTG 101 Creativity and Innovation Dr. Jane Machin Section 2: Meet in person Mondays

REFERENCES

Abbott, D. (2010). CONSTRUCTING A CREATIVE SELF-EFFICACY INVENTORY: A MIXED METHODS INQUIRY. Public
Access Theses, Dissertations, and Student Research from the College of Education and Human Sciences.
https://digitalcommons.unl.edu/cehsdiss/68

Ackerman, D. S., Gross, B. L., & Perner, L. (2003). Instructor, Student, and Employer Perceptions on Preparing
Marketing Students for Changing Business Landscapes. Journal of Marketing Education, 25(1), 46-56.
https://doi.org/10.1177/0273475302250572

Adams, K. (2016, August 17). Navy Food Service Uses Design Thinking to Revolutionize Processes. Navy Supply Corps
Newsletter. https://scnewsltr.dodlive.mil/2016/08/17/navy-food-service-uses-design-thinking-to-
revolutionize-processes/

Adams, R., Bessant, J., & Phelps, R. (2006). Innovation management measurement: A review. International Journal
of Management Reviews, 8(1), 21-47. https://doi.org/10.1111/j.1468-2370.2006.00119.x

Ake-Little, E., von der Embse, N., & Dawson, D. (2020). Does Class Size Matter in the University Setting? Educational
Researcher, 0013189X20933836. https://doi.org/10.3102/0013189X20933836

Al-Ghamdi, D., Nisar, T. M., Prabhakar, G. P., & Strakova, L. (2018). Crowdsourcing, co-creation and crowdfunding in
the video-game industry. Research Handbook of Finance and Sustainability.
https://www.elgaronline.com/view/edcoll/9781786432629/9781786432629.00040.xm|

Allen, B., Crosky, A., McAlpine, |., Hoffman, M., & Munroe, P. (2009). A blended approach to collaborative learning
making large group teaching more student-centred. The International Journal of Engineering Education,
25(3), 569-576.

Al-Samarraie, H., & Hurmuzan, S. (2018). A review of brainstorming techniques in higher education. Thinking Skills
and Creativity, 27, 78-91. https://doi.org/10.1016/j.tsc.2017.12.002

Amabile, T., & Khaire, M. (2008, October 1). Creativity and the Role of the Leader. Harvard Business Review, October

2008. https://hbr.org/2008/10/creativity-and-the-role-of-the-leader

54



MKTG 101 Creativity and Innovation Dr. Jane Machin Section 2: Meet in person Mondays

Anderson, L. (2006). Building Confidence in Creativity: MBA Students. Marketing Education Review, 16(1), 91-96.
https://doi.org/10.1080/10528008.2006.11488945

ArchMiller, A., Fieberg, J., Walker, J. d., & Holm, N. (2017). Group peer assessment for summative evaluation in a
graduate-level statistics course for ecologists. Assessment & Evaluation in Higher Education, 42(8), 1208—
1220. https://doi.org/10.1080/02602938.2016.1243219

Arias, J. J.,, & Walker, D. M. (2004). Additional Evidence on the Relationship between Class Size and Student
Performance. The Journal of Economic Education, 35(4), 311-329. https://doi.org/10.3200/JECE.35.4.311-
329

Armstrong, C. E. (2016). Teaching Innovation Through Empathy: Design Thinking in the Undergraduate Business
Classroom. Management Teaching Review, 1(3), 164—169. https://doi.org/10.1177/2379298116636641

Baer, M. (20060710). The curvilinear relation between experienced creative time pressure and creativity: Moderating
effects of openness to experience and support for creativity. Journal of Applied Psychology; US: American
Psychological Association. https://doi.org/10.1037/0021-9010.91.4.963

Bailey, S., Barber, L. K., & Ferguson, A. J. (2015). Promoting Perceived Benefits of Group Projects: The Role of
Instructor Contributions and Intragroup Processes. Teaching of Psychology, 42(2), 179-183.
https://doi.org/10.1177/0098628315573147

Ballen, C. J., Aguillon, S. M., Awwad, A., Bjune, A. E., Challou, D., Drake, A. G., Driessen, M., Ellozy, A., Ferry, V. E.,
Goldberg, E. E., Harcombe, W., Jensen, S., Jgrgensen, C., Koth, Z., McGaugh, S., Mitry, C., Mosher, B.,
Mostafa, H., Petipas, R. H,, ... Cotner, S. (2019). Smaller Classes Promote Equitable Student Participation in
STEM. BioScience, 69(8), 669—680. https://doi.org/10.1093/biosci/biz069

Ballen, C.J., Aguillon, S. M., Brunelli, R., Drake, A. G., Wassenberg, D., Weiss, S. L., Zamudio, K. R., & Cotner, S. (2018).
Do Small Classes in Higher Education Reduce Performance Gaps in STEM? BioScience, 68(8), 593—600.
https://doi.org/10.1093/biosci/biy056

Bandiera, O., Larcinese, V., & Rasul, I. (2010). Heterogeneous Class Size Effects: New Evidence from a Panel of
University Students*. The Economic Journal, 120(549), 1365-1398. https://doi.org/10.1111/j.1468-
0297.2010.02364.x

55



MKTG 101 Creativity and Innovation Dr. Jane Machin Section 2: Meet in person Mondays

Baradi, K., Oraee, M., Hosseini, M. R., Tivendale, L., & Pienaar, J. (2018). Teaching collaboration in tertiary BIM
education: A review and analysis. The 42nd Australasian Universities Building Education Association
(AUBEA) 2018. http://minerva-access.unimelb.edu.au/handle/11343/230682

Barkham, M., Broglia, E., Dufour, G., Fudge, M., Knowles, L., Percy, A., Turner, A., Williams, C., & Consortium, S.
(2019). Towards an evidence-base for student wellbeing and mental health: Definitions, developmental
transitions and data sets. Counselling and Psychotherapy Research, 19(4), 351-357.

Barrett, H., Balloun, J. L., & Weinstein, A. (2005). The impact of creativity on performance in non-profits. International
Journal of Nonprofit and Voluntary Sector Marketing, 10(4), 213-223. https://doi.org/10.1002/nvsm.25

Batey, M. (2012, March 28). Creativity is the Key Skill for the 21st Century. The Creativity Post.
https://www.creativitypost.com/article/creativity_is_the_key_skill_for_the_21st_century

Batra, M. M., Walvoord, B. E., & Krishnan, K. S. (1997). Effective Pedagogy for Student-Team Projects. Journal of
Marketing Education, 19(2), 26—42. https://doi.org/10.1177/027347539701900204

Beattie, I. R., & Thiele, M. (2016). Connecting in Class? College Class Size and Inequality in Academic Social Capital.
The Journal of Higher Education, 87(3), 332—362. https://doi.org/10.1080/00221546.2016.11777405

Becker, W. E., & Powers, J. R. (2001). Student performance, attrition, and class size given missing student data.
Economics of Education Review, 20(4), 377-388. https://doi.org/10.1016/50272-7757(00)00060-1

Beckman, S. L. (2020). To Frame or Reframe: Where Might Design Thinking Research Go Next? California
Management Review, 62(2), 144-162. https://doi.org/10.1177/0008125620906620

Beghetto, R. A. (2013). Killing ideas softly?: The promise and perils of creativity in the classroom. IAP.

Berry, D. (2019, October 2). Mars Wrigley embracing the ‘design thinking’ innovation process. Baking Business.
https://www.bakingbusiness.com/articles/49501-mars-wrigley-embracing-the-design-thinking-
innovation-process?v=preview

Bettinger, E., Doss, C., Loeb, S., Rogers, A., & Taylor, E. (2017). The effects of class size in online college courses:
Experimental evidence. Economics of Education Review, 58, 68-85.

https://doi.org/10.1016/j.econedurev.2017.03.006

56



MKTG 101 Creativity and Innovation Dr. Jane Machin Section 2: Meet in person Mondays

Bettinger, E. P., & Long, B. T. (2016). Mass Instruction or Higher Learning? The Impact of College Class
Size on Student Retention and Graduation. Education Finance and Policy, 13(1), 97-118.
https://doi.org/10.1162/edfp_a_00221

Brabham, D. C. (2017). Crowdsourcing. In The International Encyclopedia of Organizational Communication (pp. 1-
6). American Cancer Society. https://doi.org/10.1002/9781118955567.wbieoc052

Brown, T. (2008, June 1). Design Thinking. Harvard Business Review, June 2008. https://hbr.org/2008/06/design-
thinking

Brown, T., & Wyatt, J. (2010). Design Thinking for Social Innovation. Development Outreach, 12(1), 29-43.
https://doi.org/10.1596/1020-797X_12_1_29

Buchanan, R. (1992). Wicked Problems in Design Thinking. Design Issues, 8(2), 5. https://doi.org/10.2307/1511637

Burruss, N. M., Billings, D. M., Brownrigg, V., Skiba, D. J., & Connors, H. R. (2009). Class size as related to the use of
technology, educational practices, and outcomes in Web-based nursing courses. Journal of Professional
Nursing: Official Journal of the American Association of Colleges of Nursing, 25(1), 33-41.
https://doi.org/10.1016/].profnurs.2008.06.002

Caggiano, A. (2018). Cloud-based manufacturing process monitoring for smart diagnosis services. International
Journal of Computer Integrated Manufacturing, 31(7), 612—623.
https://doi.org/10.1080/0951192X.2018.1425552

Cao, B. (2017, August 25). Ben & Jerry’s taste for crowdsourcing. Harvard Business School Digital Initiative.
https://digital.hbs.edu/platforms-crowds/ben-jerrys-taste-crowdsourcing/

Cappa, F., Oriani, R., Pinelli, M., & De Massis, A. (2019). When does crowdsourcing benefit firm stock market
performance? Research Policy, 48(9), 103825. https://doi.org/10.1016/j.respol.2019.103825

Cash, C. B., Letargo, J., Graether, S. P., & Jacobs, S. R. (2017). An Analysis of the Perceptions and Resources of Large
University Classes. CBE—Life Sciences Education, 16(2), ar33. https://doi.org/10.1187/cbe.16-01-0004

Castro, J. H. B. F. de. (2019). Crowdsourcing in the food industry: The impact of creator’s body type and gender on

healthy food consumption. https://run.unl.pt/handle/10362/62920

57



MKTG 101 Creativity and Innovation Dr. Jane Machin Section 2: Meet in person Mondays

Chang, Y., & Brickman, P. (2018). When Group Work Doesn’t Work: Insights from Students. CBE Life Sciences
Education, 17(3). https://doi.org/10.1187/cbe.17-09-0199

Chawla, S., Hartline, J. D., & Sivan, B. (2019). Optimal crowdsourcing contests. Games and Economic Behavior, 113,
80-96. https://doi.org/10.1016/j.geb.2015.09.001

Chen, C.-H., & Yang, Y.-C. (2019). Revisiting the effects of project-based learning on students’ academic achievement:
A meta-analysis investigating moderators.  Educational = Research  Review, 26, 71-81.
https://doi.org/10.1016/j.edurev.2018.11.001

Chonko, L. B., & Roberts, J. A. (1996). An Innovative Introduction to Business Course: Marketing the Skills That
Marketing Majors (and Others) As Business Majors Will Need for Success. Marketing Education Review,
6(3), 53-71. https://doi.org/10.1080/10528008.1996.11488559

Condliffe, B. (2016). Project-Based Learning: A Literature Review. Lucas Education Research.
http://1stmakerspace.com.s3.amazonaws.com/Resources/MDRC%2BPBL%2BLiterature%2BReview.pdf

Costigan, R. D., & Brink, K. E. (2015). On the prevalence of linear versus nonlinear thinking in undergraduate business
education: A lot of rhetoric, not enough evidence. Journal of Management & Organization, 21(4), 535-547.
https://doi.org/10.1017/jmo.2014.86

Crittenden, V. L., & Crittenden, W. F. (2006). The Undergraduate Capstone Marketing Course: Objectives, Content,
and Pedagogy. Journal for Advancement of Marketing Education, 8, 79-88.

Cwiklinska, J. (2014). Crowdsourcing in Marketing Communication for Hospitality Industry. Zeszyty Naukowe
Uniwersytetu Szczecinskiego. Scientific Journal. Service Management, 14, 99-108.

DaVia Rubenstein, L., Callan, G. L., & Ridgley, L. M. (2018). Anchoring the creative process within a self-regulated
learning framework: Inspiring assessment methods and future research. Educational Psychology Review,
30(3), 921-945. https://doi.org/10.1007/s10648-017-9431-5

DeFillippi, R. J. (2001). Introduction: Project-based learning, reflective practices and learning outcomes.
Management Learning; Thousand Oaks, 32(1), 5.

Derda, I. (2019). Advertising Content Acquisition through Crowdsourcing Platforms. Case Study. Zarzqdzanie w

Kulturze, 20(1), 47-62.

58



MKTG 101 Creativity and Innovation Dr. Jane Machin Section 2: Meet in person Mondays

Design Council. (2007). A Study of The Design Process.
https://www.designcouncil.org.uk/sites/default/files/asset/document/ElevenLessons_DeskResearchRepo
rt_0.pdf

Dewett, T., & Gruys, M. L. (2007). Advancing the case for creativity through graduate business education. Thinking
Skills and Creativity, 2(2), 85-95. https://doi.org/10.1016/j.tsc.2007.04.001

Diette, T. M., & Raghav, M. (2015). Class Size Matters: Heterogeneous Effects of Larger Classes on College Student
Learning. Eastern Economic Journal, 41(2), 273-283. https://doi.org/10.1057/eej.2014.31

D’Ippolito, B. (2014). The importance of design for firms’ competitiveness: A review of the literature. Technovation,
34(11), 716-730. https://doi.org/10.1016/j.technovation.2014.01.007

DMI. (n.d.). What is Design Thinking? - Design Management Institute. Retrieved March 9, 2020, from
https://www.dmi.org/page/WhatisDesignThink

Donlon, E., Costello, E., & Brown, M. (2020). Collaboration, collation, and competition: Crowdsourcing a directory of
educational technology tools for teaching and learning. Australasian Journal of Educational Technology,
36(3), 41-55. https://doi.org/10.14742/ajet.5712

Donnelly, R. (2004). Fostering of creativity within an imaginative curriculum in higher education. The Curriculum
Journal, 15(2), 155-166. https://doi.org/10.1080/0958517042000226810

Dow, S., Gerber, E., & Wong, A. (2013). A pilot study of using crowds in the classroom. Proceedings of the SIGCHI
Conference on Human Factors in Computing Systems, 227-236. https://doi.org/10.1145/2470654.2470686

Dunford, E. K., & Neal, B. (2017). FoodSwitch and use of crowdsourcing to inform nutrient databases. Journal of Food
Composition and Analysis, 64, 13—17. https://doi.org/10.1016/j.jfca.2017.07.022

Dunne, D., & Martin, R. (2006). Design Thinking and How It Will Change Management Education: An Interview and
Discussion. Academy of Management Learning & Education, 5(4), 512-523. JSTOR.

Duverger, P., & Steffes, E. M. (2012). The Reliability of Crowdsource Grading in a Creative Marketing Project Context.

Journal for Advancement of Marketing Education, 20(2), 39-49.

59



MKTG 101 Creativity and Innovation Dr. Jane Machin Section 2: Meet in person Mondays

Egan, A., Maguire, R., Christophers, L., & Rooney, B. (2017). Developing creativity in higher education for 21st century
learners: A protocol for a scoping review. International Journal of Educational Research, 82, 21-27.
https://doi.org/10.1016/j.ijer.2016.12.004

Eisner, S. (2017). What If? Teaching Creativity to Business Undergraduates. SAM Advanced Management Journal,
82(3), 4.

Emerson, T. L. N,, English, L. K., & McGoldrick, K. (2018). The High Costs of Large Enrollment Classes: Can Cooperative
Learning Help? Eastern Economic Journal, 44(3), 455-474. https://doi.org/10.1057/s41302-017-0093-2

Estellés-Arolas, E., & Gonzdlez-Ladron-de-Guevara, F. (2012). Towards an integrated crowdsourcing definition:
Journal of Information Science. https://doi.org/10.1177/0165551512437638

Estimated Class Sizes: More Than 90 National Universities. (2019, September 15). Public University Honors.
https://publicuniversityhonors.com/2015/10/20/estimated-class-sizes-more-than-90-national-
universities/

Evans, R. D., Gao, J. X., Mahdikhah, S., Messaadia, M., & Baudry, D. (2016). Crowdsourcing user-contributed solutions
to aerospace product development issues through micro-blogging. Electronic Journal of Knowledge
Management, 14(2), 126-136.

Exeter, D. J., Ameratunga, S., Ratima, M., Morton, S., Dickson, M., Hsu, D., & Jackson, R. (2010). Student engagement
in very large classes: The teachers’ perspective. Studies in Higher Education, 35(7), 761-775.
https://doi.org/10.1080/03075070903545058

Forbes, H., & Schaefer, D. (2018). Crowdsourcing in Product Development: Current State and Future Research
Directions. 579-588. http://livrepository.liverpool.ac.uk/3021787

Forgeard, M. J. C., & Kaufman, J. C. (2016). Who cares about imagination, creativity, and innovation, and why? A
review. Psychology  of  Aesthetics, Creativity, and the  Arts, 10(3), 250-269.
https://doi.org/10.1037/aca0000042

Fried, E. I., Papanikolaou, F., & Epskamp, S. (2021). Mental Health and Social Contact During the COVID-19 Pandemic:
An Ecological Momentary Assessment Study. Clinical Psychological Science, 21677026211017840.
https://doi.org/10.1177/21677026211017839

60



MKTG 101 Creativity and Innovation Dr. Jane Machin Section 2: Meet in person Mondays

Fruehwirth, J. C., Biswas, S., & Perreira, K. M. (2021). The Covid-19 pandemic and mental health of first-year college
students: Examining the effect of Covid-19 stressors using longitudinal data. PLOS ONE, 16(3), e0247999.
https://doi.org/10.1371/journal.pone.0247999

Fu, Q.-K., & Hwang, G.-J. (2018). Trends in mobile technology-supported collaborative learning: A systematic review
of journal publications from 2007 to 2016. Computers & Education, 119(1), 129-143.

Galdon-Salvador, J. L., Garrigos-Simon, F. J., & Gil-Pechuan, I. (2016). Improving Hotel Industry Processes Through
Crowdsourcing Techniques. In R. Egger, I. Gula, & D. Walcher (Eds.), Open Tourism: Open Innovation,
Crowdsourcing and Co-Creation Challenging the Tourism Industry (pp. 95-107). Springer.
https://doi.org/10.1007/978-3-642-54089-9_7

Garbuio, M., Dong, A., Lin, N., Tschang, T., & Lovallo, D. (2018). Demystifying the Genius of Entrepreneurship: How
Design Cognition Can Help Create the Next Generation of Entrepreneurs. Academy of Management
Learning & Education, 17(1), 41-61. https://doi.org/10.5465/amle.2016.0040

Garvey, J. (2018, Ju;y). How enterprise brands do it: The best examples of crowdsourced innovation.
https://blog.chaordix.com/the-best-examples-of-crowdsourced-innovation

Gatautis, R., & Vitkauskaite, E. (2014). Crowdsourcing Application in Marketing Activities. Procedia - Social and
Behavioral Sciences, 110, 1243-1250. https://doi.org/10.1016/j.sbspro.2013.12.971

Geise, F. A. (2017). Integration of Consumers into New Product Development by Social Media-Based Crowdsourcing
— Findings from the Consumer Goods Industry in Germany. In G. Christodoulides, A. Stathopoulou, & M.
Eisend (Eds.), Advances in Advertising Research (Vol. VIl): Bridging the Gap between Advertising Academia
and Practice (pp. 15—-27). Springer Fachmedien. https://doi.org/10.1007/978-3-658-15220-8 2

Ghezzi, A., Gabelloni, D., Martini, A., & Natalicchio, A. (2018). Crowdsourcing: A Review and Suggestions for Future
Research. International Journal of Management Reviews, 20(2), 343-363.
https://doi.org/10.1111/ijmr.12135

Ghosh, K., & Sen, K. C. (2019). The Potential of Crowdsourcing in the Health Care Industry [Chapter]. Crowdsourcing:
Concepts, Methodologies, Tools, and Applications; I1GI Global. https://doi.org/10.4018/978-1-5225-8362-
2.ch066

61



MKTG 101 Creativity and Innovation Dr. Jane Machin Section 2: Meet in person Mondays

Gibbs, G., Lucas, L., & Simonite, V. (1996). Class size and student performance: 1984-94. Studies in Higher Education,
21(3), 261-273. https://doi.org/10.1080/03075079612331381201

Gillier, T., Chaffois, C., Belkhouja, M., Roth, Y., & Bayus, B. L. (2018). The effects of task instructions in crowdsourcing
innovative ideas. Technological Forecasting and Social Change, 134, 35-44,
https://doi.org/10.1016/j.techfore.2018.05.005

Gilson, L. L., Mathieu, J. E., Shalley, C. E., & Ruddy, T. M. (2005). Creativity and Standardization: Complementary or
Conflicting Drivers of Team Effectiveness? Academy of Management Journal, 48(3), 521-531.
https://doi.org/10.5465/am;j.2005.17407916

Glaser, B. G., & Strauss, A. L. (1967). The Discovery of Grounded Theory: Strategies for Qualitative Research. Aldine.

Gleason, J. (2012). Using Technology-Assisted Instruction and Assessment to Reduce the Effect of Class Size on
Student Outcomes in Undergraduate Mathematics Courses. College Teaching, 60(3), 87-94.
https://doi.org/10.1080/87567555.2011.637249

Gokhale, A. A. (1995). Collaborative Learning Enhances Critical Thinking. Journal of Technology Education, 7(1).

Goodman, J. K., & Paolacci, G. (2017). Crowdsourcing Consumer Research. Journal of Consumer Research, 44(1),
196-210. https://doi.org/10.1093/jcr/ucx047

Hall, O., & Griffy-Brown, C. (2016). Crowdsourcing Management Education Assessment. Journal of International
Technology and Information Management, 25(2). https://scholarworks.lib.csusb.edu/jitim/vol25/iss2/1

Hammon, L., & Hippner, H. (2012). Crowdsourcing. Business & Information Systems Engineering, 3(4), 163—166.
https://doi.org/10.1007/s12599-012-0215-7

Harwood, T., & Liu, W. L. (2019). Practising creativity to develop students in marketing. Student Engagement in
Higher Education Journal, 2(3), 54-76.

Heeg, J., Hundertmark, S., & Schanze, S. (2020). The interplay between individual reflection and collaborative
learning — seven essential features for designing fruitful classroom practices that develop students’
individual  conceptions. Chemistry  Education Research and Practice, 21(3), 765-788.

https://doi.org/10.1039/CO9RP0O0175A

62



MKTG 101 Creativity and Innovation Dr. Jane Machin Section 2: Meet in person Mondays

Heffernan, N. T., Ostrow, K. S., Kelly, K., Selent, D., Inwegen, E. G. V., Xiong, X., & Williams, J. J. (2016). The Future of
Adaptive Learning: Does the Crowd Hold the Key? International Journal of Artificial Intelligence in Education,
26(2), 615-644.

Heppner, F. (2007). Teaching the large college class: A guidebook for instructors with multitudes. Jossey-Bass.
https://www.wiley.com/en-
us/Teaching+the+Large+College+Class%3A+A+Guidebook+for+Instructors+with+Multitudes-p-
9780470180846

Hmelo-Silver, C. E., & Chinn, C. A. (2016). Collaborative learning. In Handbook of educational psychology, 3rd ed (pp.
349-363). Routledge/Taylor & Francis Group.

Holm, T. T. (2016). The Teaching of Creativity: Process, Product, Environment, and Assessment. National Forensic
Journal, 34(1), 14-33.

Homayoun, S., & Henriksen, D. (2018). Creativity in Business Education: A Review of Creative Self-Belief Theories and
Arts-Based Methods. Journal of Open Innovation: Technology, Market, and Complexity, 4(4), 55.
https://doi.org/10.3390/joitmc4040055

Hosseini, M., Phalp, K., Taylor, J., & Ali, R. (2014). The four pillars of crowdsourcing: A reference model. 2014 IEEE
Eighth International Conference on Research Challenges in Information Science (RCIS), 1-12.
https://doi.org/10.1109/RCIS.2014.6861072

Howe, J. (2006, June 1). The Rise of Crowdsourcing | WIRED. Wired. https://www.wired.com/2006/06/crowds/

Hu, E. (2017). Do Undergraduate Business Schools Cultivate Creative Thinking: The Wharton Curriculum As A Case In
Point. Joseph Wharton Scholars. https://repository.upenn.edu/joseph_wharton_scholars/27

Hultberg, E. (2016). Perspectives on crowdsourcing: Can experiences in the food &amp;amp; beverage industry be
transferred to the fashion industry? http://urn.kb.se/resolve?urn=urn:nbn:se:kth:diva-189309

Hurni, D., & Grosser, S. N. (2017). Innovation Management with an Emphasis on Co-creation. In S. N. Grésser, A.
Reyes-Lecuona, & G. Granholm (Eds.), Dynamics of Long-Life Assets: From Technology Adaptation to
Upgrading the Business Model (pp. 45-68). Springer International Publishing. https://doi.org/10.1007/978-
3-319-45438-2_4

63



MKTG 101 Creativity and Innovation Dr. Jane Machin Section 2: Meet in person Mondays

Huxley, G., Mayo, J., Peacey, M. W., & Richardson, M. (2018). Class Size at University. Fiscal Studies, 39(2), 241-264.
https://doi.org/10.1111/j.1475-5890.2017.12149

IBM Global CEO Study. (2010). https://www.ibm.com/thought-leadership/institute-business-value/c-suite-
study/ceo

IDEO. (n.d.). What is Design Thinking? IDEO U. Retrieved March 9, 2020, from
https://www.ideou.com/blogs/inspiration/what-is-design-thinking

IDEO. (2012). Design thinking for educators.

Jiang, Y., Schlagwein, D., & Benatallah, B. (2018). A Review on Crowdsourcing for Education: State of the Art of
Literature and Practice. PACIS 2018 Proceedings. https://aisel.aisnet.org/pacis2018/180

Jiménez-Crespo, M. A. (2018). Crowdsourcing and Translation Quality: Novel Approaches in the Language Industry
and Translation Studies. In J. Moorkens, S. Castilho, F. Gaspari, & S. Doherty (Eds.), Translation Quality
Assessment: From Principles to Practice (pp. 69-93). Springer International Publishing.
https://doi.org/10.1007/978-3-319-91241-7_4

Johnson, I. Y. (2010). Class Size and Student Performance at a Public Research University: A Cross-Classified Model.
Research in Higher Education, 51(8), 701-723. https://doi.org/10.1007/s11162-010-9179-y

Johnston, C. (2012). Netflix Never Used Its $1 Million Algorithm Due To Engineering Costs. Wired.
https://www.wired.com/2012/04/netflix-prize-costs/

Junisbayeva, S. (2020, June 9). PROJECT-BASED LEARNING AS AN APPROACH TO DEVELOP CRITICAL THINKING SKILLS:
A LITERATURE REVIEW | Proceedings of International Young Scholars Workshop. Proceedings of
International Young Scholars Workshop. International Young Scholars Workshop.
https://journals.sdu.edu.kz/index.php/iysw/article/view/103

Kafle, N., Zou, B., & Lin, J. (2017). Design and modeling of a crowdsource-enabled system for urban parcel relay and
delivery. Transportation Research Part B: Methodological, 99, 62-82.

https://doi.org/10.1016/j.trb.2016.12.022

64



MKTG 101 Creativity and Innovation Dr. Jane Machin Section 2: Meet in person Mondays

Kara, E., Tonin, M., & Vlassopoulos, M. (2020). Class Size Effects in Higher Education: Differences Across Stem and
Non-Stem  Fields (SSRN Scholarly Paper ID 3548367). Social Science Research Network.
https://papers.ssrn.com/abstract=3548367

Keegan, A., & Turner, J. R. (2001). Quantity versus Quality in Project-Based Learning Practices. Management
Learning, 32(1), 77-98. https://doi.org/10.1177/1350507601321006

Khosravi, H., Kitto, K., & Williams, J. J. (2019). RiPPLE: A Crowdsourced Adaptive Platform for Recommendation of
Learning Activities. ArXiv:1910.05522 [Cs]. http://arxiv.org/abs/1910.05522

Klumpp, M. (2017). Crowdsourcing in Logistics: An Evaluation Scheme. In M. Freitag, H. Kotzab, & J. Pannek (Eds.),
Dynamics in Logistics (pp. 401-411). Springer International Publishing. https://doi.org/10.1007/978-3-319-
45117-6_35

Knight, E., Daymond, J., & Paroutis, S. (2020). Design-Led Strategy: How To Bring Design Thinking Into The Art of
Strategic Management. California Management Review, 62(2), 30-52.
https://doi.org/10.1177/0008125619897594

Kokkelenberg, E., Dillon, M., & Christy, S. (2008). The effects of class size on student grades at a public university.
Economics of Education Review, 27, 221-233. https://doi.org/10.1016/j.econedurev.2006.09.011

Kokotsaki, D., Menzies, V., & Wiggins, A. (2016). Project-based learning: A review of the literature. Improving Schools,
19(3), 267-277. https://doi.org/10.1177/1365480216659733

Kolko, J. (2015). Design thinking comes of age.

Kumar, H., Singh, M. K., & Gupta, M. P. (2018). Smart mobility: Crowdsourcing solutions for smart transport system
in smart cities context. Proceedings of the 11th International Conference on Theory and Practice of
Electronic Governance, 482—488. https://doi.org/10.1145/3209415.3209417

Kupp, M., Anderson, J., & Reckhenrich, J. (2017). Why Design Thinking in Business Needs a Rethink. MIT Sloan
Management Review; Cambridge, 59(1), 42—44.

Laal, M., & Ghodsi, S. M. (2012). Benefits of collaborative learning. Procedia - Social and Behavioral Sciences, 31,
486-490. https://doi.org/10.1016/j.sbspro.2011.12.091

Landemore, H., & Elster, J. (2012). Collective Wisdom: Principles and Mechanisms. Cambridge University Press.

65



MKTG 101 Creativity and Innovation Dr. Jane Machin Section 2: Meet in person Mondays

Lawrie, G. A., Matthews, K. E., & Gahan, L. R. (2010). Forming groups to foster collaborative learning in large
enrolment courses. Proceedings of The Australian Conference on Science and Mathematics Education
(Formerly UniServe Science Conference), 16(0), Article 0.
https://openjournals.library.sydney.edu.au/index.php/IISME/article/view/4672

Le, H., Janssen, J., & Wubbels, T. (2018a). Collaborative learning practices: Teacher and student perceived obstacles
to effective student collaboration. Cambridge Journal of Education, 48(1), 103-122.
https://doi.org/10.1080/0305764X.2016.1259389

Le, H., Janssen, J., & Wubbels, T. (2018b). Collaborative learning practices: Teacher and student perceived obstacles
to effective student collaboration. Cambridge Journal of Education, 48(1), 103-122.
https://doi.org/10.1080/0305764X.2016.1259389

Leavy, B. (2010). Design thinking — a new mental model of value innovation. Strategy & Leadership, 38(3), 5-14.
https://doi.org/10.1108/10878571011042050

Lee, C. J., Ahonen, K., Navarette, E., & Frisch, K. (2015). Successful student group projects: Perspectives and
strategies. Teaching and Learning in Nursing, 10(4), 186—191. https://doi.org/10.1016/j.teln.2015.08.001

Lee, S. H. (Mark), Smith, D., & Sergueeva, K. (2016). What do students think about group work in business education?
An investigation into the benefits, challenges, and student-suggested solutions. Journal of Education for
Business, 91(7), 380-386. https://doi.org/10.1080/08832323.2016.1237933

Lewicki, M. (2019). Crowdsourcing — Foundations and Examples of Use in Marketing. In Managing Economic
Innovations — Ideas and Institutions (pp. 119-136).

Lewis, M. O., & Elaver, R. (2014). Managing and fostering creativity: An integrated approach. The International
Journal of Management Education, 12(3), 235-247. https://doi.org/10.1016/j.ijme.2014.05.009

Lewrick, M., & Link, P. (2015). Design Thinking Tools: Early Insights Accelerate Marketers’ Success. Marketing Review
St. Gallen; Wiesbaden, 32(1), 40-51. http://dx.doi.org/10.1007/s11621-015-0507-7

Li, C., & Bernoff, J. (2011). Listening to the Groundswell: Using Social Technologies to Gather Information and Monitor

Your Brand. Harvard Business Publishing. https://www.hbsp.harvard.edu/product/8342BC-PDF-ENG

66



MKTG 101 Creativity and Innovation Dr. Jane Machin Section 2: Meet in person Mondays

Liedtka, J. (2014). Innovative ways companies are using design thinking. Strategy and Leadership, 42(2), 40—45.
https://doi.org/10.1108/SL-01-2014-0004

Liedtka, J. (2018a). Why Design Thinking Works. Harvard Business Review, 96(5), 72-72.

Liedtka, J. (2018b, September 1). Why Design Thinking Works. Harvard Business Review, September—October 2018.
https://hbr.org/2018/09/why-design-thinking-works

Linnenluecke, M. K., Marrone, M., & Singh, A. K. (2020). Conducting systematic literature reviews and bibliometric
analyses. Australian Journal of Management, 45(2), 175—-194. https://doi.org/10.1177/0312896219877678

Liu, S.-N. C., & Beaujean, A. A. (2017). The effectiveness of team-based learning on academic outcomes: A meta-
analysis. Scholarship of Teaching and Learning in Psychology, 3(1), 1-14.
https://doi.org/10.1037/stl0000075

Llorente, R., & Morant, M. (2015). Crowdsourcing in Higher Education. In F. Garrigos-Simon, I. Gil-Pechudn, & S.
Estelles-Miguel (Eds.), Advances in Crowdsourcing. SpringerlLink.
https://link.springer.com/chapter/10.1007/978-3-319-18341-1_7

Lowenthal, P. R., Nyland, R., Jung, E., Dunlap, J. C., & Kepka, J. (2019). Does Class Size Matter? An Exploration into
Faculty Perceptions of Teaching High-Enrollment Online Courses. American Journal of Distance Education,
33(3), 152-168. https://doi.org/10.1080/08923647.2019.1610262

Ludy, B. (1991). Personalization and Active Learning in the Large Introductory Psychology Class. Teaching of
Psychology, 18(2), 68—74. https://doi.org/10.1207/s15328023top1802_1

Luma Institute. (2012). Innovating for people: Handbook of human-centered design methods. LUMA Institute.

Lund Dean, K., & Wright, S. (2017). Embedding engaged learning in high enrollment lecture-based classes. Higher
Education, 74(4), 651-668. https://doi.org/10.1007/s10734-016-0070-4

Luther, K., Pavel, A.,, Wu, W., Tolentino, J., Agrawala, M., Hartmann, B., & Dow, S. P. (2014). CrowdCrit:
Crowdsourcing and aggregating visual design critique. Proceedings of the Companion Publication of the 17th
ACM Conference on Computer Supported Cooperative Work & Social Computing, 21-24.

https://doi.org/10.1145/2556420.2556788

67



MKTG 101 Creativity and Innovation Dr. Jane Machin Section 2: Meet in person Mondays

Machin, J. E. (2016). Show, Don’t Tell: Using Photographic “Snapsignments” to Advance and Assess Creative Problem
Solving. Marketing Education Review, 26(1), 8—13. https://doi.org/10.1080/10528008.2015.1091662

Maleti¢, M., Bara¢, D., Naumovi¢, T., Bogdanovi¢, Z., & Radenkovi¢, B. (2019). Blending Crowdvoting in Modern e-
Learning Environments. International Review of Research in Open and Distributed Learning, 20(2).
https://doi.org/10.19173/irrodl.v20i2.3795

Mandel, P., & Stissmuth, B. (2011). Size matters. The relevance and Hicksian surplus of preferred college class size.
Economics of Education Review, 30(5), 1073-1084.

Mao, K., Capra, L., Harman, M., & Jia, Y. (2017). A survey of the use of crowdsourcing in software engineering. Journal
of Systems and Software, 126, 57-84. https://doi.org/10.1016/j.jss.2016.09.015

Mareque, M., Prada, E. D., & Pino-Juste, M. (2019). Creativity among business and tourism management university
students:  Determining  sociodemographic  factors.  Creativity = Studies, 12(2), 258-279.
https://doi.org/10.3846/cs.2019.6925

Maringe, F., & Sing, N. (2014). Teaching large classes in an increasingly internationalising higher education
environment: Pedagogical, quality and equity issues. Higher Education, 67(6), 761-782.
https://doi.org/10.1007/s10734-013-9710-0

Martin, A., & Fifield, D. (2016, September 19). How Nike uses design thinking to develop talent. Duke Corporate
Education. https://www.dukece.com/insights/how-nike-uses-design-thinking-develop-talent/

Mathis, W. J. (2017). THE EFFECTIVENESS OF CLASS SIZE REDUCTION. Psychosociological Issues in Human Resource
Management, 5(1), 176—-183.

Matta, B., Guzman, J., Stockly, S., & Widner, B. (2015). Class Size Effects on Student Performance in a Hispanic-
Serving Institution. The Review of Black Political Economy, 42(4), 443—-457.

Matthews, J., & Wrigley, C. (2017). Design and Design Thinking in Business and Management Higher Education.
Journal of Learning Design, 10(1), 41. https://doi.org/10.5204/jld.v9i3.294

Matz, R. L., Koester, B. P., Fiorini, S., Grom, G., Shepard, L., Stangor, C. G., Weiner, B., & McKay, T. A. (2017). Patterns
of Gendered Performance Differences in Large Introductory Courses at Five Research Universities. AERA
Open, 3(4), 2332858417743754. https://doi.org/10.1177/2332858417743754

68



MKTG 101 Creativity and Innovation Dr. Jane Machin Section 2: Meet in person Mondays

McCorkle, D. E., Payan, J. M., Reardon, J., & Kling, N. D. (2007). Perceptions and Reality: Creativity in the Marketing
Classroom. Journal of Marketing Education, 29(3), 254-261. https://doi.org/10.1177/0273475307306892

McCorkle, D. E., Reardon, J., Alexander, J. F., Kling, N. D., Harris, R. C., & lyer, R. V. (1999). Undergraduate Marketing
Students, Group Projects, and Teamwork: The Good, the Bad, and the Ugly? Journal of Marketing Education,
21(2), 106-117. https://doi.org/10.1177/0273475399212004

McKinney, K., & Graham-Buxton, M. (1993). The Use of Collaborative Learning Groups in the Large Class: Is It
Possible? Teaching Sociology, 21(4), 403—408. JSTOR. https://doi.org/10.2307/1319092

Medicine, N. A. of S., Engineering, and, Division, H. and M., Affairs, P. and G., Policy, B. on H. S., Workforce, B. on H.
E. and, & Education, C. on M. H., Substance Use, and Wellbeing in STEMM Undergraduate and Graduate.
(2021). Mental Health, Substance Use, and Wellbeing in Higher Education: Supporting the Whole Student
(A. 1. Leshner & L. A. Scherer, Eds.). National Academies Press.

Mehtél, J., Kauranen, I., Karjalainen, J., & Nyberg, T. (2016). A crowdsourcing model for new idea development in
the fashion industry. 2016 IEEE International Conference on Service Operations and Logistics, and
Informatics (SOLI), 29-36. https://doi.org/10.1109/S0OLI.2016.7551657

Meyers, S. A. (1997). Increasing Student Participation and Productivity in Small-Group Activities for Psychology
Classes. Teaching of Psychology, 24(2), 105—115. https://doi.org/10.1207/s15328023top2402_5

Millea, M., Wills, R., Elder, A., & Molina, D. (2018). What Matters in College Student Success? Determinants of College
Retention and Graduation Rates. Education, 138(4), 309-322.

Mitchell, M., Leachman, M., & Saenz, M. (2019, October 21). State Higher Education Funding Cuts Have Pushed Costs
to Students, Worsened Inequality. Center on Budget and Policy Priorities.
https://www.cbpp.org/research/state-budget-and-tax/state-higher-education-funding-cuts-have-pushed-
costs-to-students

Molnar, G., & Szlits, Z. (2018). Crowdsourcing Project as Part of Non-formal Education. In M. E. Auer, D. Guralnick,
& I. Simonics (Eds.), Teaching and Learning in a Digital World (pp. 943—953). Springer International

Publishing. https://doi.org/10.1007/978-3-319-73210-7_107

69



MKTG 101 Creativity and Innovation Dr. Jane Machin Section 2: Meet in person Mondays

Monks, J., & Schmidt, R. M. (2011). The Impact of Class Size on Outcomes in Higher Education. The B.E. Journal of
Economic Analysis & Policy, 11(1). https://doi.org/10.2202/1935-1682.2803

Murdock, M. C. (2003). The Effects of Teaching Programmes Intended to Stimulate Creativity: A disciplinary view.
Scandinavian Journal of Educational Research, 47(3), 339-357. https://doi.org/10.1080/00313830308597

Murwatiningsi, Oktarina, N., & Witiastuti, R. (2019). The Development of Business Creativity, Business Superiority,
and Entrepreneurship Network to Improve Business Performance. International Journal of Business &
Society, 20(2), 743-754.

Mustafa, S. E., & Mohd Adnan, H. (2017). Crowdsourcing: A Platform for Crowd Engagement in the Publishing
Industry. Publishing Research Quarterly, 33(3), 283-296. https://doi.org/10.1007/s12109-017-9525-4

Nasta, L., & Pirolo, L. (2020). Crowdsourcing in the Fashion Industry (pp. 25-42). IntechOpen.
https://doi.org/10.5772/intechopen.84607

Negrdo, C.S. V., & Brito, J. A. F. (2021). An Empirical Study on the Determinants of Success of Crowdfunding Projects:
Kickstarter. In Multidisciplinary Approaches to Crowdfunding Platforms (pp. 1-20). I1GI Global.

Neumann, R. (2001). Disciplinary Differences and University Teaching. Studies in Higher Education, 26(2), 135-146.
https://doi.org/10.1080/03075070120052071

Noweski, C., Scheer, A., Biittner, N., von Thienen, J., Erdmann, J., & Meinel, C. (2012). Towards a Paradigm Shift in
Education Practice: Developing Twenty-First Century Skills with Design Thinking. In H. Plattner, C. Meinel,
& L. Leifer (Eds.), Design Thinking Research: Measuring Performance in Context (pp. 71-94). Springer.
https://doi.org/10.1007/978-3-642-31991-4_5

Olsen, J. K., Rummel, N., & Aleven, V. (2019). It is not either or: An initial investigation into combining collaborative
and individual learning using an ITS. International Journal of Computer-Supported Collaborative Learning,
14(3), 353-381. https://doi.org/10.1007/s11412-019-09307-0

Olsen, N. V. (2015). Design Thinking and food innovation. Trends in Food Science & Technology, 41(2), 182—-187.
https://doi.org/10.1016/j.tifs.2014.10.001

Olson, J. C., Cooper, S., & Lougheed, T. (2011). Influences of Teaching Approaches and Class Size on Undergraduate
Mathematical Learning. PRIMUS, 21(8), 732-751. https://doi.org/10.1080/10511971003699694

70



MKTG 101 Creativity and Innovation Dr. Jane Machin Section 2: Meet in person Mondays

Orellana, A. (2006). Class Size and Interaction in Online Courses. Quarterly Review of Distance Education, 7(3), 229—
248.

Owuor, N. A. (2018). Class Size and Student Achievement. UKH Journal of Social Sciences, 2(1), 19-24.
https://doi.org/10.25079/ukhjss.v2n1y2018.pp19-24

Palmatier, R. W., Houston, M. B., & Hulland, J. (2018). Review articles: Purpose, process, and structure. Journal of
the Academy of Marketing Science, 46(1), 1-5. https://doi.org/10.1007/s11747-017-0563-4

Pamfilie, R., & Croitoru, A.-G. (2018). Better Brand Management Through Design Thinking. Amfiteatru Economic;
Bucharest, 20(12), 1029-1039. http://dx.doi.org/10.24818/EA/2018/512/1029

Paola, M. D., & Scoppa, V. (2011). The Effects of Class Size on the Achievement of College Students*. The Manchester
School, 79(6), 1061-1079. https://doi.org/10.1111/j.1467-9957.2010.02208.x

Patil, S., Mehta, J. M., Salunkhe, H. S., & Shah, H. V. (2021). Kickstarter Project Success Prediction and Classification
Using Multi-layer Perceptron. Proceedings of International Conference on Machine Intelligence and Data
Science Applications, 745-758.

Penciner, R. (2015). Crowdsourcing: An instructional method at an emergency medicine continuing education
course. Canadian Journal of Emergency Medicine, 17(4), 433-436. https://doi.org/10.1017/cem.2014.54

Petrone, P. (2019, January 1). The Skills Companies Need Most in 2019 — And How to Learn Them.
https://learning.linkedin.com/blog/top-skills/the-skills-companies-need-most-in-2019--and-how-to-learn-
them

Petruccelli, M. (n.d.). A Marketer’s View of Design Thinking and Why It Works. Retrieved March 9, 2020, from
https://www.aspirant.com/blog/a-marketers-view-of-design-thinking-and-why-it-works

Pilli, 0., Admiraal, W., & Salli, A. (2018). MOOCs: Innovation or Stagnation? Turkish Online Journal of Distance
Education, 19(3), 169-181.

Pilloni, V. (2018). How Data Will Transform Industrial Processes: Crowdsensing, Crowdsourcing and Big Data as Pillars
of Industry 4.0. Future Internet, 10(3), 24. https://doi.org/10.3390/fi10030024

Pinelli, M. (2012). Innovating for Growth. Ernst and Young.

71



MKTG 101 Creativity and Innovation Dr. Jane Machin Section 2: Meet in person Mondays

Plante, C. (2016, February 3). Doritos and the decade-long scam for free Super Bowl commercials. The Verge.
https://www.theverge.com/2016/2/3/10898942/doritos-super-bowl-commercial-contest

Pohulak-Zotedowska, E. (2019). Crowdsourcing in Innovation Activity of Enterprises on an Example of Pharmaceutical
Industry [Chapter]. Crowdsourcing and Knowledge Management in Contemporary Business Environments;
IGI Global. https://doi.org/10.4018/978-1-5225-4200-1.ch004

Porcello, D., & Hsi, S. (2013). Crowdsourcing and Curating Online Education Resources. Science, 341(6143), 240-241.
https://doi.org/10.1126/science.1234722

Prester, J., Schlagwein, D., & Cecez-Kecmanovic, D. (2019). CROWDSOURCING FOR EDUCATION: LITERATURE
REVIEW, CONCEPTUAL FRAMEWORK, AND RESEARCH AGENDA. Research Papers.
https://aisel.aisnet.org/ecis2019_rp/114

Prpic, J., Melton, J., Taeihagh, A., & Anderson, T. (2015). MOOCs and Crowdsourcing: Massive Courses and Massive
Resources. First Monday. https://doi.org/10.5210/fm.v20i12.6143

Puligadda, S. (2019, August 28). On Course For Creativity. BizEd Magazine.
https://bized.aacsb.edu/articles/2019/september/on-course-for-creativity

Qin, S., Van Der Velde, D., Chatzakis, E., McStea, T., & Smith, N. (2016). Exploring barriers and opportunities in
adopting crowdsourcing based new product development in manufacturing SMEs. Chinese Journal of
Mechanical Engineering, 29(6), 1052—1066. https://doi.org/10.3901/CJME.2016.0808.089

Quigley, R. (2010, February 8). Crowdsourced Food—Dunkin Donuts | The Mary Sue.
https://www.themarysue.com/crowdsourced-food-dunkin-donuts/

Ramocki, S. P. (2014). Teaching Creativity in the Marketing Curriculum. Marketing Education Review, 24(3), 183—
196. https://doi.org/10.2753/MER1052-8008240301

Rampersad, G. C., & Zivotic-Kukuloj, V. (2019). Future of Work: Innovation Skills as the Missing Link for Employability.
Proceedings of The Australian Conference on Science and Mathematics Education (Formerly UniServe
Science Conference), 0(0), 129-135.

Rampersad, G., & Patel, F. (2014). Creativity as a Desirable Graduate Attribute: Implications for Curriculum Design
and Employability. Asia-Pacific Journal of Cooperative Education, 15(1), 1-11.

72



MKTG 101 Creativity and Innovation Dr. Jane Machin Section 2: Meet in person Mondays

Razzouk, R., & Shute, V. (2012). What Is Design Thinking and Why Is It Important? Review of Educational Research,
82(3), 330-348. https://doi.org/10.3102/0034654312457429

Richard, B., Perry, W. P., & Ford, R. C. (2016). Crowdsourcing in the Lodging Industry: Innovation on a Budget. In R.
Egger, I. Gula, & D. Walcher (Eds.), Open Tourism: Open Innovation, Crowdsourcing and Co-Creation
Challenging the Tourism Industry (pp. 79-94). Springer. https://doi.org/10.1007/978-3-642-54089-9_6

Richter, C. (2015). Crowdcreation as a dimension of crowdsourcing: Conditions for entrepreneurs. International
Journal of Entrepreneurial Venturing, 7(4), 324-340. https://doi.org/10.1504/1JEV.2015.073645

Ringel, M., Baeza, R., Grassl, F., Panandiker, R., & Jarnoss, J. (2020). The Most Innovative Companies 2020. Boston
Consulting Group. https://www.bcg.com/capabilities/innovation-strategy-delivery/overview.aspx

Robbins, T. L., & Kegley, K. (2010). Playing with Thinkertoys to build creative abilities through online instruction.
Thinking Skills and Creativity, 5(1), 40—48. https://doi.org/10.1016/j.tsc.2009.07.001

Rohde, M. (2012). Sketchnote Handbook, The: The illustrated guide to visual note taking. Peachpit Press.
https://www.amazon.com/Sketchnote-Handbook-illustrated-visual-
taking/dp/0321857895/ref=asc_df_0321857895/?tag=hyprod-
20&IlinkCode=df0&hvadid=312021252609&hvpos=&hvnetw=g&hvrand=18307690273640358419&hvpon
e=&hvptwo=&hvgmt=&hvdev=c&hvdvcmdI=&hvlocint=&hvlocphy=1027264&hvtargid=pla-
454389960652&psc=1

Roth, Y., Brabham, D. C., & Lemoine, J.-F. (2015). Recruiting Individuals to a Crowdsourcing Community: Applying
Motivational Categories to an Ad Copy Test. In F. J. Garrigos-Simon, |. Gil-Pechudn, & S. Estelles-Miguel
(Eds.), Advances in  Crowdsourcing  (pp. 15-31). Springer International Publishing.
https://doi.org/10.1007/978-3-319-18341-1_2

Rowe, P. G. (1987). Design Thinking. MIT Press.

Runco, M. A., & Acar, S. (2012). Divergent Thinking as an Indicator of Creative Potential. Creativity Research Journal,
24(1), 66-75. https://doi.org/10.1080/10400419.2012.652929

Runco, M. A., & Jaeger, G. J. (2012). The Standard Definition of Creativity. Creativity Research Journal, 24(1), 92-96.
https://doi.org/10.1080/10400419.2012.650092

73



MKTG 101 Creativity and Innovation Dr. Jane Machin Section 2: Meet in person Mondays

Russell, V., & Curtis, W. (2013). Comparing a Large- and Small-Scale Online Language Course: An Examination of
Teacher and Learner Perceptions. Internet and  Higher  Education, 16, 1-13.
https://doi.org/10.1016/j.iheduc.2012.07.002

Saiz, M. (2014). Economies of Scale and Large Classes. Thought & Action.

Saldanha, F. P., Cohendet, P., & Pozzebon, M. (2014). Challenging the Stage-Gate Model in Crowdsourcing: The Case
of Fiat Mio in Brazil. Technology Innovation Management Review; Ottawa, 4(9), 28-35.

Sapelli, C., & Illanes, G. (2016). Class size and teacher effects in higher education. Economics of Education Review,
52(C), 19-28.

Schifferstein, H. N. J. (2016). What design can bring to the food industry. International Journal of Food Design, 1(2),
103-134. https://doi.org/10.1386/ijfd.1.2.103_1

Schlee, R. P., & Harich, K. R. (2014). Teaching Creativity to Business Students: How Well Are We Doing? Journal of
Education for Business, 89(3), 133—141. https://doi.org/10.1080/08832323.2013.781987

Seidenwurm, D. (2018). Social Media Crowdsourcing in Health Care Research. Medical Care, 56(3), 208-210.
https://doi.org/10.1097/MLR.0000000000000879

Sharma, A., & Arora, A. S. (2019). Active learning: An Instructional Technique for Improving Educational Practices.
Journal of Engineering Education Transformations, 32(3), 36-39-39.
https://doi.org/10.16920/jeet/2019/v32i3/143012

Shively, K., Stith, K. M., & Rubenstein, L. D. (2018). Measuring What Matters: Assessing Creativity, Critical Thinking,
and the Design Process. Gifted Child Today, 41(3), 149. https://doi.org/10.1177/1076217518768361

Slavin, R. E. (1996). Research on cooperative learning and achievement: What we know, what we need to know.
Contemporary Educational Psychology, 21(1), 43—69. https://doi.org/10.1006/ceps.1996.0004

Snyder, H. (2019). Literature review as a research methodology: An overview and guidelines. Journal of Business
Research, 104, 333—339. https://doi.org/10.1016/j.jbusres.2019.07.039

Solemon, B., Ariffin, I., Din, M. M., & Anwar, R. M. (2013). A review of the uses of crowdsourcing in higher education.

International Journal of Asian Social Science, 3(9), 2066—-2073.

74



MKTG 101 Creativity and Innovation Dr. Jane Machin Section 2: Meet in person Mondays

St John-Matthews, J., Newton, P. M., Grant, A. J., & Robinson, L. (2019). Crowdsourcing in health professions
education: What radiography educators can learn from other disciplines. Radiography, 25(2), 164—169.
https://doi.org/10.1016/j.radi.2018.11.006

Stemler, S. E. (2015). Content analysis. Emerging Trends in the Social and Behavioral Sciences: An Interdisciplinary,
Searchable, and Linkable Resource, 1-14.

StrauR, S., & Rummel, N. (2020). Promoting interaction in online distance education: Designing, implementing and
supporting collaborative learning. Information and Learning Sciences, ahead-of-print(ahead-of-print).
https://doi.org/10.1108/1LS-04-2020-0090

Suhoniji¢, A. Z., Despotovic¢-Zraki¢, M., Labus, A., Bogdanovi¢, Z., & Bara¢, D. (2019). Fostering students’ participation
in creating educational content through crowdsourcing. Interactive Learning Environments, 27(1), 72—85.
https://doi.org/10.1080/10494820.2018.1451898

Sundararajan, M. (2019). When the setting is right, ideas will flow- a business class case study.
https://doi.org/10.35564/JMBE.2019.0006

Sung, Y.-T., Yang, J.-M., & Lee, H.-Y. (2017). The Effects of Mobile-Computer-Supported Collaborative Learning: Meta-
Analysis and  Critical Synthesis. Review of Educational Research, 87(4), 768-805.
https://doi.org/10.3102/0034654317704307

Surgeons, D. (n.d.). Five Big Organizations Winning With Design Thinking. Retrieved April 8, 2020, from
https://www.digitalsurgeons.com/thoughts/design-thinking/5-big-organizations-that-win-with-design-
thinking

Surowiecki, J. (2004). The wisdom of crowds. Anchor.

Surowiecki, J. (2005). The wisdom of crowds. Anchor.

Taft, S. H., Kesten, K., & EI-Banna, M. M. (2019). One Size Does Not Fit All: Toward an Evidence-Based Framework for
Determining Online Course Enrollment Sizes in Higher Education. Online Learning, 23(3), 188-233.

Tepper, S. J., & Kuh, G. D. (2011, September 4). Let’s Get Serious About Cultivating Creativity. The Chronicle of Higher

Education. https://www.chronicle.com/article/Lets-Get-Serious-About/128843

75



MKTG 101 Creativity and Innovation Dr. Jane Machin Section 2: Meet in person Mondays

The Condition of Education. (2020). National Center for Education Statistics.
https://nces.ed.gov/programs/coe/indicator_cha.asp

The Creative Dividend: How Creativity Impacts Business Results. (2014). Forrester Consulting. chrome-
extension://oemmndcbldboiebfnladdacbhdfmadadm/https://landing.adobe.com/dam/downloads/whitepa
pers/55563.en.creative-dividends.pdf

The Feasibility of Crowdsourcing Model in Advertising Production— (Editorial Friend) 2016 Z06£f. (n.d.).
Retrieved July 10, 2020, from http://en.cnki.com.cn/Article_en/CJFDTotal-BJZY201606018.htm

The Future of Jobs Report 2018. (2018). World Economic Forum.
http://www3.weforum.org/docs/WEF_Future_of Jobs_2018.pdf

Thomke, S. H., & Feinberg, B. (2009). Design Thinking and Innovation at Apple.
https://www.hbs.edu/faculty/Pages/item.aspx?num=36789

Tian, J. (2021). Do You Want to Foresee Your Future? The Best Model Predicting the Success of Kickstarter
Campaigns. 2021 13th International Conference on Machine Learning and Computing, 223-231.

Tomcho, T. J., & Foels, R. (2012). Meta-Analysis of Group Learning Activities: Empirically Based Teaching
Recommendations. Teaching of Psychology, 39(3), 159—-169. https://doi.org/10.1177/0098628312450414

Toth, L. S., & Montagna, L. G. (2002). Class Size and Achievement in Higher Education: A Summary of Current
Research. College Student Journal, 36(2), 253.

Umbricht, M., & Stange, K. (2019). Perception Isn’t Everything: The Reality of Class Size. The AIR Professional File,
Fall 2019. Article 146. In Association for Institutional Research. Association for Institutional Research.
https://eric.ed.gov/?id=ED602444

Usher, W. (2020). Living in quiet desperation: The mental health epidemic in Australia’s higher education. Health
Education Journal, 79(2), 138-151. https://doi.org/10.1177/0017896919867438

Vahala, M. E., & Winston, R. B. (1994). College Classroom Environments: Disciplinary and institutional-type
differences and effects on academic achievement in introductory courses. Innovative Higher Education,

19(2), 99-122. https://doi.org/10.1007/BF01191592

76



MKTG 101 Creativity and Innovation Dr. Jane Machin Section 2: Meet in person Mondays

Valentine, L., Kroll, T., Bruce, F., Lim, C., & Mountain, R. (2017). Design Thinking for Social Innovation in Health Care.
The Design Journal, 20(6), 755—774. https://doi.org/10.1080/14606925.2017.1372926

Vianna, F. R. P. M., Graeml, A. R., & Peinado, J. (2020). The role of crowdsourcing in industry 4.0: A systematic
literature review. International Journal of Computer Integrated Manufacturing, 33(4), 411-427.
https://doi.org/10.1080/0951192X.2020.1736714

Voola, R., Bandyopadhyay, C., Azmat, F., Ray, S., & Nayak, L. (2022). How are consumer behavior and marketing
strategy researchers incorporating the SDGs? A review and opportunities for future research. Australasian
Marketing Journal, 30(2), 119-130. https://doi.org/10.1177/14413582221079431

Wang, E. (2001). Teaching freshmen design, creativity and programming with LEGOs and Labview. 31st Annual
Frontiers in Education Conference. Impact on Engineering and Science Education. Conference Proceedings
(Cat. No.01CH37193), 3, F3G-11. https://doi.org/10.1109/FIE.2001.963943

Way, K. A., Ottenbacher, M. C., & Harrington, R. J. (2011). Is Crowdsourcing Useful for Enhancing Innovation and
Learning Outcomes in Culinary and Hospitality Education? Journal of Culinary Science & Technology, 9(4),
261-281. https://doi.org/10.1080/15428052.2011.627259

Wazny, K. (2017). “Crowdsourcing” ten years in: A review. Journal of Global Health, 7(2).
https://doi.org/10.7189/jogh.07.020601

Wazny, K. (2018). Applications of crowdsourcing in health: An overview. Journal of Global Health, 8(1).
https://doi.org/10.7189/jogh.08.010502

Weinzimmer, L. G., Michel, E. J., & Franczak, J. L. (2011). Creativity and Firm-Level Performance: The Mediating
Effects of Action Orientation. Journal of Managerial Issues, 23(1), 62—82. JSTOR.

Westerlund, J. (2007). Class size and student evaluations in Sweden. Education Economics, 16, 19-28.
https://doi.org/10.2139/ssrn.912552

Wilson, K., Samson, D., & Bhakoo, V. (2016). Crowdsourcing: An inductive study of business model value creation.
Academy of Management Proceedings, 2016(1), 10620.

https://doi.org/10.5465/ambpp.2016.10620abstract

77



MKTG 101 Creativity and Innovation Dr. Jane Machin Section 2: Meet in person Mondays

Wise, A. F. (2014). Designing pedagogical interventions to support student use of learning analytics. Proceedings of
the Fourth International Conference on Learning Analytics And Knowledge, 203-211.
https://doi.org/10.1145/2567574.2567588

Wolff, S., & Carlson, D. (2021). Who Chooses DonorsChoose? Submission and Funding Patterns on the Nation’s
Largest Education Crowdfunding Platform.  Educational  Researcher, = 0013189X21990002.
https://doi.org/10.3102/0013189X21990002

Workman, J. P. (2008). Wikis in the Classroom: Opportunities and Challenges. Marketing Education Review, 18(1),
19-24. https://doi.org/10.1080/10528008.2008.11489020

Wright, M. C., Bergom, I., & Bartholomew, T. (2019). Decreased class size, increased active learning? Intended and
enacted teaching strategies in smaller classes. Active Learning in Higher Education, 20(1), 51-62.
https://doi.org/10.1177/1469787417735607

Yoo, A. (2017, March 20). Lego Ideas: Crowdsourcing the Next Big Hit. Digital Innovation and Transformation.
https://digital.hbs.edu/platform-digit/submission/lego-ideas-crowdsourcing-the-next-big-hit/

Zdravkova, K. (2020). Ethical issues of crowdsourcing in education. Journal of Responsible Technology, 2—3, 100004.

https://doi.org/10.1016/j.jrt.2020.100004

78



MKTG 101 Creativity and Innovation Dr. Jane Machin Section 2: Meet in person Mondays

APPENDICES

79



MKTG 101 Creativity and Innovation Dr. Jane Machin Section 2: Meet in person Mondays

Appendix A: IRB Letter of Approval
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TO: Jane Machin, Ph.D. UNIVERSITY

RE: Initial Expedited Approval

STUDY TITLE: Teaching Creativity B8 it b Skt i 28
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SUBMISSION TYPE: Initial Submission ACTION: Approved
APPROVAL DATE: 09-July-2020

The above-referenced study has been approved by Radford University's Institutional Review Board
(IRB). Please note that if your research includes stamped materials, they will be provided with this
letter and must be used when conducting your research. A copy of your approved IRB protocol is
available for your records in IRBManager under your dashboard of active protocols.

Your study has been approved under Expedited Category Expedited Category 7: Research is on
individual or group characteristics of behavior (including, but not limited to research on perception,
cognition, motivation, identity, communication, cultural beliefs or practices, and social behavior) or
the research employs survey, interviews, oral history, focus group, program evaluation, human factors
evaluation, or quality assurance methodologies).

Should you need to make changes in your protocol, you must submit a request for amendment for
review and approval before implementing the changes. Amendments must be submitted via the
IRBManager system. Please contact our office for assistance, if needed.

As the principal investigator for this project, you are ultimately responsible for ensuring that your
study is conducted in an ethical manner. You are also responsible for filing all reports related to this
project.

If you have any questions, please contact the Research Compliance Office at 540.831.5290 or irb-
iacuc@radford.edu. Please include your study title and reference number in all correspondence with
this office.

Anna Warce L ee

Good luck with this project!

Anna Marie Lee, MHA, CPIA Research Compliance Manager Radford University
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Appendix B: Consent Form for Interviews

Informed Consent Letter

Title: Teaching Creativity
Researcher(s): Jane E Machin,
PhD

I invite you to be in a research study designed to better understand ways of teaching
creativity. If you decide to be in the study, you will be asked for permission to
inferview you regarding your experience designing and teaching classes, particularly
online. The interview will take place via Zoom at a time of your choosing. The
interview will take no longer than one hour. Information from this interview will be
analyzed with a view to subsequent publication.

If you decide to be in this study, what you tell us will be kept private unless required by
law to tell. If we present or publish the results of this study, your name will not be
linked in any way to what we present. Your interview will not be recorded. Only notes
will be taken by the Principal Investigator duning the interview will be used. Your
comments during the interview will be scrubbed of all identifying details. Data will
be reported at the aggregate level only. The data will be completely anonymous
and confidential.

There are no costs to you to participate in this study. There is no compensation for you
to be in this rescarch. This study has no more risk than you may find in daily life.

You can choose not to be in this study. If you decide to be in this study, you may
choose not to answer certain questions or not to be in certain parts of this study. If you
choose to stop the interview in the middle, notes on the information you alrcady
provided will be used. It is your choice whether or not to be in this study. What you
choose will not affect any current or future relationship with Radford University.

If you do not wish to be 1n the study, or if at any time 1n the future you want to stop
being in this study, you may stop without penalty or loss of benefits by contacting Dr.
Jane Machin, Associate Professor Marketing, 540- 831-6402 or jmachin@radford.edu.
If you have questions now about this study, please ask Dr. Janec Machin, Associate
Professor Marketing, 540-831-6402 or jmachin@radford.edu.

Thas study has been approved by the Radford University Institutional Review Board

for the Review of Human Subjects Research. If you have questions or concerns about
your rights as a research subject or have complaints about this study, you should
contact Ben Caldwell, Institutional Official and Dean of the College of Graduate
Studies and Research, 540-831-5724.
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Appendix C: Informed Consent Form for Course Participants

Informed Consent Letter

Title: Teaching Creativity
Researcher(s): Jane E Machin, PhD

I invite you to be in a research study designed to better understand ways of teaching
creativity. If you decide to be in the study, you will be asked for permission to use the
exercises and assignments you complete in MKTG 101: Creativity and Innovation for
data analysis with a view to subsequent publication. Whether you consent to participate
in this study or not will not be known until final grades have been recorded at the end of
semester. All identifying data from the assignments will be removed prior to analysis
(c.g. names, identification numbers).

If you choose to participate, you will complete exactly the same 1n class exercises and
homework assignments as you are currently expected to compete as a regular part of the
course. That 1s, there will be no additional work involved over what you are required
to complete already for this course! The study will compare performance, including
grades, on the assignments and exercises completed during an online versus face-to-face
version of this course. The goal is to better understand which assignments and
exercises work best for improving creative ability in order to improve subsequent
iterations of the class. All students in MKTG 101: Marketing and Innovation are being
offered the opportunity to participate in this rescarch. Participation in the study will
have no influence on your grade in MKTG 101. All data analysis will be conducted
after the course 1s complete. The professor will have no knowledge of who signed this
consent form until after final grades have been recorded.

If you decide to be in this study, what you tell us will be kept private unless required by
law to tell. If we present or publish the results of this study, your name will not be linked
in any way to what we present. The exercises and assignments will be scrubbed of all
identifying details. Data will be reported at the aggregate level only. The data will be
completely anoenymeous and confidential

There are no costs to you to participate in this study. There 1s no compensation for you to
be in this rescarch. This study has no more risk than you may find in daily life.

You can choose not to be in this study. If you decide to be in this study, you may choose
not to answer certain questions or not to be in certain parts of this study. If you choose to
not participate in the study, you are still required to complete all the exercises and
assignments that are a regular part of MKTG 101: Creativity and Innovation. Choosing to
not participatec means you do not give permission for your assignments to be used in
further data analysis. It is your choice whether or not to be in this study. What you choose
will not affect any current or future relationship with Radford University.
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If you do not wish to be in the study, or if at any time in the future you want to stop being

in this study, you may stop without penalty or loss of benefits by contacting Dr. Jane
Machin, Associate Professor Marketing, 540-831-6402 or jmachin@radford.edu. If you
have questions now about this study, please ask Dr. Jane Machin, Associate Professor
Marketing, 540-831-6402 or ymachin@radford.edu. If you do not contact Dr. Jane
Machin to notify that you do not wish to be included in the study, anonymized versions
of the assignments you complete will be used for analysis after final grades have been
recorded.

If this study raised some issues that you would like to discuss with a professional, you
may contact Radford University Student Counscling Services at 540 831-5226

This study has been approved by the Radford University Institutional Review Board for

the Review of Human Subjects Research. If you have questions or concerns about your
rights as a research subject or have complaints about this study, you should contact Ben
Caldwell, Institutional Official and Dean of the College of Graduate Studies and
Research. Contact, 540-831-5724.

If you agree to participate in this study, please sign and date below. The signed forms will

be collected by a graduate assistant not affiliated with the study and will remain locked in
the graduate assistant’s office until after final grades have been recorded.

Name:

Signature:

Date:
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Appendix D Discussion Guide for Student Interviews

Thank you for agreeing to take part in this interview about MKTG 101: Creativity and Innovation. This
will be avery openinterview, guided by the responsesyou give to some broad questionslhave.Theinterview
shouldtakenomorethan1hour.Youarefreetostopthis interview at any point. You may also choose not

toanswer any questions.

® Whendid youtake MKTG 101: Creativity and Innovation?
® Pleasedescribe yourexperiencesinthisclass. Probe:

o

O O O O O O O

o

Teaching style

Learning objectives

Teachingtools (e.g. D2L, Stormboard etc)

Assessment techniques

Engagement with projects

Engagement in classroom

Engagement withpeers

Group Projects (e.g. the innovation competition or dyslexia project)
Assignments (e.g. C2BC, Empathy Interview, Observation Exercise etc)

® Haveyoutakenanycourses online?

O

If yes, what worked and what did you dislike about those courses?
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Appendix E: Discussion Guide for Expert Interviews

Thank you for agreeing to take part in this interview about online teaching practices. This will be a
very open interview, guided by the response you give to some broad questions | have. The interview
should take no more than one hour. You are free to stop this interview at any point. You may also
choose not answer any questions.

® Whatisyourbackground withregard to course development?

® Whatdoyouconsideryourareaofexpertise withregardtocoursedevelopment?

® Whatarekey best practicesin course development and online teaching, w.r.t:
O Settingand aligning learning objectives?

Teaching tools (e.g.D2L)?

Teaching methods (e.g. asynchronous versus synchronous)?

Assessment techniques?

Collaborative learning?

Engagement ofstudents?

Project basedlearning?

O Creative problemsolving?

O O O O O O

® Arethereanyothertipsyouwouldliketoshareaboutcoursedevelopment?
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Appendix F: Discussion Board Prompts

Week 1 Introduction
Define creativity using 6 words, without using “novel” or “innovative” or “new” or “creative.” What are
different types of creativity?

What do you hope to achieve in this class?

Week 2 Value
Why do you need creativity? Why do companies value creativity? What are the benefits of creativity to
organizations?

What are downsides to creativity?

Week 3 Mindsets [After completing the mindset quizzes]

What surprised you the most with your scores?

Which scores do you believe captured and did NOT capture you accurately and why?
Whatarea(s)doyouthinkyou need to work on to become better at creativity? Describe one concrete
activity you can do to work on this area(s).

Week 4 Design Thinking
What are the steps of the design thinking process? What do you think about design thinking process?
What areas are you worried or excited about?

Week 5 Practice Design Thinking Exercise

Whatdidyouthinkofthe walletexercise?

How did your designs differ from the beginning to the end? What do you believe contributed to the
designchanges?

Week 6 Finding Opportunities 1

What daily nuisances did you identify?

Do you think now that this is a business opportunity?

Using the design thinking process, what do you think your next steps should be?

Week 7 Understanding Problems

What do you think about the design tools (e.g. empathy map and empathy interview and observation)
that we used this week?

What did you learn that was unexpected?

Week 8 Understanding Problems 2

What do you think about the design tools (e.g. empathy map and empathy interview and observation)
that we used this week?

What did you learn that was unexpected?

Week 9 Framing Problems

How did the exercises this week help you think about your problem differently? What is the HMW
problem you are now focusing on?

How does this problem differ from where you started at the beginning of the semester?
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Appendix G: Creative Personality and Self Efficacy tests

Creative Self-Efficacy Inventory
(Adapted from Abbott, 2010)

The attached form lists different activities. Rate how confident you are that you can do them as of
now. Rate your degree of confidence by recording a number from 0 to 100.
0 means Not at All Confident. 100 Means highly certain that you can do the task.

Get a large number of different ideas or responses?

Come up with many possible solutions to a situation.

Arrive at a variety of conclusions given a difficult situation.

Think of many answers to a difficult problem or situation.

Come up with different kinds of responses, not just different responses?
Answer problems in different ways, each of which are unique and special?
Think of many types of ideas while considering a problem?

Answer problems in different forms or styles?

Think of ways to defend a 'crazy' thought, by thinking back on what you already know?.
Talk to your friends about wild ideas, and make them sound reasonable? .
Tell stories based on dreams you had, even if you need to fill in answers?
Connect day-dreams or new ideas to things you have already learned? .
Be the first in a group to come up with an original suggestion?

Arrive at a novel solution before other people?

Beat other people in imagining a brand new idea first?

Think of ideas no one else has?

Make sense of something you want to learn to do?

Start to learn to do something, even if there are obstacles to doing so?
Teach yourself how to do something new?

Create a novelty that people will choose, over other novelties available?
Find an audience that is well-connected to others in society?

Network with people to convince them that what you made is the best?
Convince others that you have made a valuable contribution?

Be motivated to come up with new ideas?

Have fun coming up with new ideas, after having learned from others?
Wake up feeling like you can come up with new ideas if you want to?
Sustain wonder about something, even after working with it for years or decades?

OO0O0O0OO0O0boLOO00O0O0OO0OoOO00Ooo0OoooOoOooaaan
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Appendix H: Marketing Creativity and Innovation Syllabus

MKTG 101: Creativity and Innovation

Professor
Title
Telephone
Office
Email

Office Hours
Section
Class Room
Class Format
D2L
Textbook

Fall 2020 Course Syllabus

Section 2 (Meets in person Mondays)

Dr. Jane Machin

Associate Professor of Marketing

831-6402

Davis College, Room 386

jmachin@radford.edu

Put class, section & problem in subject line. Please address me properly and be
courteous. Sign with your full name. Your identity is often unclear from the email address
Mondays 10 am to 1 pm or by appointment

2

KH 340

Hybrid: Meets in person 2pm Mondays. Remaining class is asynchronous online
MKTG 101 Fall 2020
Innovating for People, Luma Institute (Recommended but not required)

Note: If you have Kindle Unlimited membership, this book is free to borrow.

Creativity is a practice.
You can be creative.
Business needs to be creative.

Imagine you want to learn how to play the piano. You cannot play right now, but you know that
you can hire a piano teacher and, following a structured process, learn to play. At first, it might
feel uncomfortable, awkward or frustrating. You may feel like you will never master it. But with
regular practice and the right mindset, your piano playing skills will improve. Creativity is also a
skill and, with time and practice you can become proficient in this skill. Through instructor
presentations, guest lectures, active dialogue, small group work, observing, diagramming,
sketching, photography and video you will exercise your creative muscles. You should finish this
class feeling more confident in your ability to develop innovative solutions to any problem you
encounter — personal or business. Because at the end of the day, creativity is about problem
solving and there is not a job in the world today that does not require problem solving. In this
syllabus you will find detailed explanations of the following. Please read carefully!

e Learning Objectives
e Assignments & Grading
e Course Policies
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Semester at a Glance

1: Introduction to Creativity 2: Understanding and 3: |dentifying Ideas and 4: Testing and Improving
Module ] ) , )
Innovation Framing Problems Solutions Solutions
Design
Thinking EMPATHIZE DEFIME
Ernpathy |nis s [ Contagn Sketch
Process Fald Visit Consumer lasneg 0 hestial
Soclal Ustaning Ay Cluster f Swerghoard
P

* * .
Module 1: 1 | Wed 8/12 Course Structure 1. Syllabus Quiz
Introduction 2 | Mon 8/17 Basic Concepts 2. Introductory Survey
to Creativity 3 Mon = 8/24 The Creative Person 3. Personality Quizzes
Innovation 4  Mon @ 8/31 The Creative Process 4. Wallet Design

5 | Mon 9/7 Knowing People: Empathy | 5. Persona Profile
Module 2: . .
K P : Fiel
Understanding 6 Mon 9/14 nowing \r/ci);t:sses eld 6. Consumer Journey
and Framing . Knowing Product P
Problems Mon  9/21 nowing Products 7. Affinity Cluster

8 | Mon 9/28 (Re)Framing Problems 8. HMW Questions

9 | Mon 10/5 Ideation: Creative Matrix | 9. Creative Matrix
Module 3: 10

Ideation: Alternative

Identifying Mon | 10/12 Worlds 10. Alternative Worlds
ldeasand | 10/19  Ideation: SCAMPER | 11. SCAMPER
Solutions on / €ation: .
12 . Mon | 10/26 Idea Selection 12. Feasibility Grid
|
13 Prototyping: Concept
Module 4 Mon | 11/2 Sketch 13. Concept Sketch
Testing and 14 | Mon 11/9 | 3D Models & Storyboards | 14. 3D Model or Storyboard
Impro.vmg 15 | Mon* | 11/16* Review Session
Solutions
Wed | 11/18 Exam Online at Home
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Learning Objectives and Outcomes
This course is broken into four modules. Modules 2-4 teach you the design thinking process as a
way to creatively solve problems.

Introduces you to basic concepts of creativity and innovation and different ways of

Module 1: thinking about these concepts.

Module 2: Exposes you to techniques to understand and empathize with the people and environment
surrounding the problem. You will also learn ways to report findings.

Module 3 Teaches you idea generation techniques to help you create solutions to your problem, as
well as ways to evaluate and improve those ideas.

Module 4: Prepares you to produce low fidelity prototypes of your different types of solutions (apps,

physical products and experiences) to share and improve.

The next few pages detail the learning outcomes you should be able to do at the end of each
week within each module after listening to the lecture and completing the homework
assignments. Keep track of your progress and make sure you understand the learning
outcomes at the end of each week. If you are unsure you can answer all the learning outcomes
at the end of the week then that is a signal that you need to ask for help!

At the end of all the modules you will be able to:
+ Define different approaches to creativity and innovation

* Explain the value of creativity to individual, business and society

* Identify measures of individual creativity

» Define mindset critical to creative problem solving

» Identify, define and apply design thinking as a creative process

* ldentify, describe and apply techniques to understand and frame problems
* |dentify, describe and apply techniques to generate novel solutions to problems
* ldentify, describe and build prototypes to test and improve novel solutions

You have an activity due each week. In modules 2-4 these are all design thinking activities. |
strongly urge you to keep all your work in a folder which can become a portfolio to be used in
interviews demonstrating that you implement the design thinking process.
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Module 1: Introduction to Creativity and Innovation
Can you check all learning outcome boxes at the end of this section?

Learning Objectives Learning Outcomes
At the end of each week you should be able to:
0 Summarize different approaches to creativity
Define different approaches | [1 Compare Big C, Pro C and Little C creativity & innovation
o to creativity and innovation [ Explain importance of collaboration to creativity
Creatg/lty [ Relate value of reflection to creative problem solving
innjCation [0 Describe value of creativity to individual
Explain the value of [0 Describe value of creativity to business
creativity [0 Describe value of creativity to society and economy
] Relate to personal beliefs about creativity value
1 Describe different tests of creative ability
Identify measures of [0 Compare pros and cons of tests of creative ability
individual creativity 1 Describe tests of creative personality and beliefs
The [ Evaluate own personal creative potential beliefs
Creative
Person 0 Explain mindsets critical for creative problem solving
Define mindsets critical to [ Explain mindsets that act as barriers to creativity
creative problem solving [0 Appraise own performance on mindsets
[0 Develop action plans to improve mindsets
[ Identify design thinking as a model of problem solving
Explain the design thinking [0 Describe the stages of design thinking process
process model [ Recall use & value of design thinking in industry
The 1 Recognize history and potential of design thinking method
Creative
Process [0 Define human-centered design philosophy
Recognize key design [0 Explain action-oriented, visual and rapid prototyping
thinking principles [0 Contrast desirability, feasibility and viability
[0 Compare divergent and convergent thinking
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Module 2: Understanding and Framing Problems
Can you check all learning outcome boxes at the end of this section?

Learning Objectives Learning Outcomes

At the end of this week you should be able to:

Explain importance of empathy

Identify research methods to understand people
Evaluate research methods to understand people
Implement Empathy Interview to understand people

Design a plan to empathize
with people in the problem
Knowing
People

Develop questions to interpret data gathered
Identify key insights from data gathered
Categorize data gathered into themes or clusters
Present findings in visual format (persona profile)

Summarize, evaluate &
present data visually

Explain importance of understanding problem context
Identify research methods to understand context
Evaluate research methods to understand context
Implement field visit to understand context

Design a plan to understand
problem process & context

Knowing
Processes

Develop questions to interpret data gathered
Identify key insights from data gathered

Categorize data gathered into themes or clusters
Present findings in visual format (consumer journey)

Summarize, evaluate &
present data visually

Explain importance of understanding existing solutions
Identify research methods to find existing solutions
Evaluate research methods to identify existing solutions
Implement social listening to identify existing solutions

Design a plan to identify
existing solutions

Knowing
Products

Develop questions to interpret data gathered

Identify key insights from data gathered

Categorize data gathered into themes or clusters
Present findings in visual format (evaluation grid)
Define from own research a problem that needs solving
Describe importance of reframing problems

Identify tools to reframe problems

Apply fishbone tool to reframe your problem

Define HMW question

Explain characteristics of gopod HMW questions
Write your problem in HMW statements
Evaluate and select best HMW to focus on

Summarize, evaluate &
present data visually

Identify causes and

consequences of problem

(Re)Framing
Problems

Reframe problem into a
Cinderella HMW question

OO00O0O000O00O0000Oo0Oo00O|o0o0o0oocOooOo|jooon
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Module 3: Identifying Ideas and Solutions
Can you check all learning outcome boxes at the end of this section?

Learning Objectives

Learning Outcomes

Describe Creative Matrix as

At the end of this week you should be able to:

Explain key constructs in this ideation tool
Summarize how to conduct this ideation tool

Implement a
Feasibility/Desirability Grid

Apply this tool to evaluate desirability of all ideas
Identify high potential ideas

O
O
Ideation an ideation technique. [ Explain pros and cons of this ideation tool
Technique: [ Critique this ideation tool
Creative I Apply this ideation tool to generate novel ideas to problem
Matrix Implement Creative Matrix I Apply technigue to extend idea generation (round robin)
as an ideation technique I Apply tool to evaluate the ideas generated
[0 Reflect on value of using this ideation tool
[0 Explain key constructs in this ideation tool
Describe Alternative Worlds | [0 Summarize how to conduct this ideation tool
Ideation ideation technique [0 Explain pros and cons of this ideation tool
Technique: [0 Critique this ideation tool
Alternative 0 Apply this ideation tool to generate novel ideas to problem
Worlds Implement Alternative 0 Apply technigue to extend idea generation (dot voting)
Worlds ideation technique 0 Apply tool to evaluate the ideas generated
[0 Reflect on value of using this ideation tool
[0 Explain key constructs in this ideation tool
Describe SCAMPER as an [0 Summarize how to conduct this ideation tool
. ideation technique. [ Explain pros and cons of this ideation tool
Ideation [ Critique this ideation tool
Technique:
SCAMPER [0 Apply this ideation tool to generate novel ideas to problem
Implement SCAMPER as an [0 Apply technique to extend idea generation (RTB)
ideation technique 0 Apply tool to evaluate the ideas generated
[0 Reflect on value of using this ideation tool
O Identify different methods to select high potential ideas
Identify methods to select [0 Describe how these idea selection methods work
high potential ideas [0 Describe pros and cons of different methods to select ideas
Selecting [0 Reflect on pros and cons of different idea selection tools
Ideas 0 Apply this tool to evaluate feasibility of all ideas
O
O
O

Reflect on value of using this ideation tool
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Module 4: Testing and Improving Solutions
Can you check all learning outcome boxes at the end of this section?

Learning Objectives Learning Outcomes

At the end of this week you should be able to:

Describe what a concept sketch is and appropriate use
Describe key elements of a concept sketch

Design a new concept sketch

Critique the concept sketch prototyping technique

Design Concept Sketch

Prototyping:
Concept Sketch

Critique ideas presented on a concept sketch (RTB)
Receive feedback on own concept sketch

Evaluate feedback given on own concept sketch
Improve prototype on basis of feedback

Evaluate Concept Sketch

Describe what a 3D Model is and appropriate use
Describe key elements of a 3D Model

Design a new 3D Model

Critique a 3D Model prototyping technique

Design 3D Model

Prototyping:
3D Model

Critique ideas presented on a 3D Model
Receive feedback on own 3D Model
Evaluate feedback given on own 3D Model
Improve prototype on basis of feedback

Evaluate 3D Model

Describe what a concept poster is and appropriate use
Describe key elements of a Experience Storyboard
Design a new Experience Storyboard

Critique a Experience Storyboard prototyping technique

Design Experience

Prototyping: | Storyboard
Experience
Storyboard

Critique ideas presented on a Experience Storyboard
Receive feedback on own Experience Storyboard
Evaluate feedback given on own Experience Storyboard
Improve prototype on basis of feedback

Evaluate Experience
Storyboard

OO0O0O0O0O00OO0O00OO0Oo0OoO0iOooo0Oojoooao
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Assignments and Grading
This class is about learning the process of creative problem solving. Emphasis on process. If you understand the creative problem-
solving process you will be able to apply it to any future problems you face. Mastery of the process is more important than any
single solution or idea you may generate. For this reason, | grade your understanding of the process. | want to see your work, in
other words, not just the final output! Keep detailed records of everything that you do and take photographs of your work.

Weekly Assignments
There is an assignment due every week. For each assignment you will go through five stages: (1) Understand, (2) Plan, (3) Act, (4)
Collaborate and (5) Reflect. Research shows that following these stages is the best path to mastery of this material. Allow the
appropriate amount of time for each assighnment (see table). Radford University uses the Carnegie unit to measure semester credit
hours awarded to students for course work. A semester credit hour is measured by the number of hours of academic engagement
and preparation. For a 3-credit class that means you are expected to engage in 3 hours instruction and 6 hours of homework every
week or approximately 9 hours of work per week (including the weekly lecture).

Action

Format
Type
Location

Deadline

Validation

Time

Attend lecture
and take notes

s

Individual
Kyle 340

2 pm Monday

Attendance register
& class participation

75-min in person

Dr. Jane Machin

Read material and
ask questions

O

Individual

Content

Midnight Wednesday

Digital record of

access & time spent

105-min asynchronous

3-hours of instruction each week

Implement directions

;z‘:

Individual

Assignments
Midnight Friday

Upload process
documentation

240-min action

Section 2: Meet in person Mondays

Post and discuss
output of action

O

Collaborative

tor 'boa\.rd
Midnight Sunday

Digital record of
collaboration

90-min online

Reflect on action

O

Individual

Discussions
Midnight Sunday

Post responses on
discussion board

30-min online

6-hours of homework each week
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There are 100 points available each week for completing the creative problem-solving process
task elements for that week. The points are distributed across the five stages according to the
amount of work they are expected to take. You will upload process documentation and be
graded on the depth and breadth of stage completion of the stage. Please note the allocation
of points and you’re your time accordingly for each assignment. The collaborative phase allows
you to learn from and teach your peers which improves your own understanding of material.
Note that while there are not many points allocated to Understand and Plan phases,
participation in these is critical to success in the later phases! Skipping a stage will hurt your
grade. The assignments take time and cannot be left to the last minute. To ensure you succeed
on the assignments, dates are given for completion of each stage of the assignment. To get the
full points for the assighment you need to complete each stage by the given deadline. If you
miss a deadline, you can still continue and complete the final project and get credit for the
remaining stages, so long as they are completed by the given deadline. You will not get credit for
stages whose deadline you miss. The last opportunity to submit the work is midnight on the
Tuesday before the next class.

. Attend lecture Read online Implement Post and discuss
Action . . . Reflect on task
and take notes material directions results
Validation Attendance Digital record of  Upload procgss Digital record of Discussion board
access documentation collaboration content

Deadline 2 pm Mon Midnight Wed Midnight Fri Midnight Sun Midnight Sun

Points

(100 5 5 50 30 10
total)

Module Review

At the end of each of the four modules there will be a short review quiz online to ensure you
comprehend the concepts covered. These are open note. My goal is to identify any areas | need
to go over again. There are 100 points available to be earned for each module review quiz.

Exam

The final exam takes place in the last week of the semester and will be online. It will consist of
guestions about creativity processes, aptitudes, attitudes and behavior. It will be open note.
There are 200 points to be earned in the final exam.

Final Grade
Points Quantity Total Letter Grade
Weekly Task 100 14 1,400 1,800+ A
Module Review 100 4 400 1,600+ B
Final Exam 200 1 200 1,400+ C
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Possible Total Points 2,000 1,200+ D

Course Policies

COVID-19 Statement

Students are expected to complete the University’s Daily Symptom Tracker, available on RU
Mobile and the MyRU Portal. Under Governor Northam’s Executive Order 63 and Radford
University’s Fall 2020 Campus Reopening Plan, all campus community members are required to
wear a face mask or covering when in this class. Students not wearing a mask in class will be
asked to leave. Students who have concerns or questions about the masking requirement
should contact Dr James Lollar, Chair of the Marketing Department or Dr. Joy Bhadury, Dean of
the Davis College of Business and Economics. Those who do not wear face masks/coverings may
face disciplinary action.

It is my expectation that you attend the in-person portion of this class, unless you have made
alternative arrangements with me prior to the start of class due to illness, medical reasons, or
the need to isolate or quarantine due to COVID-19. Many of the topics and content explored in
the course will be taught and communicated via class demonstrations, activities, and
discussions. Therefore, attendance and participation are crucial for a complete understanding
of course material.

In the event that you find yourself experiencing COVID-19 related symptoms, please stay home
and follow university guidelines. When you report your symptoms into the COVID-19 Daily
Symptom Tracker you will receive an email. Forward me this email for an excused in-class
absence. It is my expectation that you will also contact me to review missed assignments and
arrange a timeline and plan for completing that work. In the case that you are not able to
make up missed coursework by the end of the semester, we will need to consider options that
may include a medical withdrawal or incomplete for the semester. Be assured that | will do
what | can to work with you to facilitate your successful completion of this course. | encourage
you to contact me if you have questions or concerns. The Dean of Students Office is also
available for assistance regarding extended absences (dos-web@radford.edu, 540-832-

6297, www.radford.edu/dos).
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Academic Integrity

The Radford University Honor Pledge provides the foundation for a university community in
which freedom, trust and respect can prevail. In accepting admission to Radford University,
each student makes a commitment to support and uphold the Honor Pledge without
compromise or exception. Anyone violating the Honor Pledge will receive an F in the course,
and will be turned in to the student conduct office. For more information you are referred to
https://www.radford.edu/content/sga/home/HonorCode.html

Radford University Honor Pledge
| shall uphold the values and ideals of Radford University by engaging in responsible behavior
and striving always to be accountable for my actions while holding myself and others to the
highest moral and ethical standards of academic integrity and good citizenship as defined in
the Standards of Student Conduct. The following behaviors are prohibited: lying
stealing/possessing unauthorized material, cheating, fabrication and falsification, multiple
submissions, abuse of academic materials, complicity in academic dishonesty and plagiarism.

Inclusive Learning

In this class, ensuring that students from diverse backgrounds and learning abilities are able to
contribute, learn, grow, and succeed is my highest priority. | commit to offering learning
materials and activities that express, and are respectful of diversity, and in which all students
can see themselves in our field. Your suggestions are encouraged and appreciated. Sexual,
racial or any other type of harassment will not be tolerated inside my classroom nor during
assigned activities. If you think you are encountering this problem, please inform me, or the
Marketing Department Chair, Dr James Lollar, or the RU EEO/Affirmative Action Office.
http://www.radford.edu/persweb/ourstaff.htm. If you engage in harassing behavior, whether
in person, via text, email or phone, you will receive an F for this class.

Accessibility Services

If you are a student with special needs or circumstances, | invite you to contact me early in the
course so appropriate supports and scheduling can be addressed. Students seeking academic
accommodations under the Americans with Disabilities Act must register with Radford
University’s Center for Accessibility Services (CAS). The policies regarding students with
disabilities may be found at http://www.radford.edu/content/cas/home.html. You may also
contact the CAS office at: 540-831-6350; ASL users 540-922-1176; email cas@radford.edu; or
visit the website www.radford.edu/cas.
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Academic Support
RU students have access to a wide range of free academic support services, including subject tutoring
and writing assistance. The Harvey Knowledge Center is a Radford University resource to explore class
content, learn new skills, prepare for your exams, or receive individualized academic coaching. In the
HKC you can:

Work with an academic coach to discuss course content, study strategies, or college success skills

Get your classmates together and form an online facilitated study group

Reserve a single-use room for Zoom coaching or for working on your online class

Access tips and guides for taking your learning to the next level
For more information, either call 540-831-7704, email at: hkc@radford.edu, or visit the website
https://www.radford.edu/content/harvey-knowledge-center/home.html These services can be
scheduled through the Starfish app inside the My RU portal.

Technology Support:
The Technology Assistance Center provides a number of options for students to find answers to
common questions and request assistance.
e Find common answers or submit an online support request: www.radford.edu/itonestop
e Phone Support: (540) 831-7500; Monday - Thursday 8 a.m. — Midnight, Friday 8 a.m. - 5 p.m.
e Walk-in Support (Appointment Recommended); Walker Hall 1% floor lobby; Monday through
Friday 8 a.m. —4:45 p.m.

99


mailto:hkc@radford.edu
https://www.radford.edu/content/harvey-knowledge-center/home.html
http://www.radford.edu/itonestop

MKTG 101 Creativity and Innovation Dr. Jane Machin Section 2: Meet in person Mondays

Appendix I: Prototype Evaluation Form

Evaluation of Prototypes

Concept Name:

Please use a 5-star ranking where 1-star means you disagree completely and 5-stars means you agree
completely).

THE PROBLEM. Is the problem or need clearly defined? * * * * *

THE AUDIENCE. Is it clear who they are solving the problem for? i‘( * i‘( i‘( *

THE PROTOTYPE: DESIGN. Does the prototype include easy to follow
Jicuales PAGAGA Gk ok ¢
THE PROTOTYPE: FIDELITY. Is it clear how the solution works from the
Srototype? PAQA Gk QA GA ¢

THE SOLUTION: NOVELTY. Is it the solution original and different? PAGAGA Gk
THE SOLUTION: DESIRABLE. Does the solution effectively solve the *****

problem?

THE SOLUTION: FEASABLE. Is the solution technically feasible to
produce? PAQA A G4 gk ¢

THE SOLUTION: VIABLE. Is the solution likely to generate a profit? S,’E\’ * S,’E\’ S,’E\’ *
THE SOLUTION: VALUE. What would you be willing to pay to purchase $

it?

Likes

Dislikes

Suggestions
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Appendix J: Thesis Slick

lass sizes in higher education are increasing, with students today spending

over 40% of'their time in large classes, that is, those with over40 students
(Cash et al., 2017; Estimated Class Sizes, 2019Mitchell et al., 2019, Pilliet
al., 2018; Saiz, 2014; Taff, 2019;Umbricht & Stange, 2019). While larger
classes help university administrators balance enrollments with finding
decreases, they come at the cost of student academic achievement,
satisfaction, and retention. Research in a wide range of disciplines finds that
large class sizes harm student academic achievement, both in terms of
probability of passing exams and the grades obtained in those exams (Arias &
‘Walker, 2004; Ballen et al., 2019; Becker & Powers, 2001;Diette & Raghav,
2015; Emerson et al., 2018 Johnson, 2010; Kara et al., 2020; Mandel &
Siissmuth, 2011; Matta et al., 2015; Monks & Schmidt, 2011Qwuor, 2018;
Paola & Scoppa, 2011;Saiz, 2014). Poorer performance is associated with
higher drop-out rates and decreased retention ( Bettinger & Long, 2016; Cash
et al., 2017;Millea et al., 2018). Importantly, the costs of increasing class size
are not uniformly distributed (Ake-Little et al., 2020). Research shows, for
example, that the negative effects of large classes are significantly worse for
vulnerable student populations such as first-generation, freshmen, low -ability,
minority, and lowincome students (Beattie & Thiele, 2016;Diette & Raghav,
2015; Kara et al., 2020; Mathis, 2017). Large classes regularly hurt women
more than men, especially in math and science courses (Ballen et al., 2019;
Matz et al., 2017).

Student satisfaction also dramatically dx as class size i
(Emerson et al., 2018; Russell & Curtis, 2013Sapelli & Illanes, 2016), since
less frequent student -faculty interactions leave students feeling anonymous
and isolated, which decreases engagement and motivation to participate
(Burruss et al., 2009; Cash et al., 2017; Gleason, 201} Faculty are no
happier with mass classes, having to deal with both the increased workload
administrating and managing a larger body of students (Exeter et al., 2010;
Orellana, 2006). Teaching practices such as collaborative and project -based
learning are seen as too unwieldy to implement in large classes, and are
sacrificed in favor of more ble, but less ful, pedagogy, such
as lectures and multiple-choice tests (Ake-Little et al., 2020; Arias & Walker,
2004; Cash et al., 2017; Mathis, 2017; Taft et al., 2019). The aversive and
inequitable consequences have led many researchers and policy makers to
call for class size reductions (Millea et al., 2018; Orellana, 2006). However, if
instructors could engage students in a large class through evidence-based
teaching practices without increasing the faculty workload to implement and
grade applied projects, reducing class size may not be a requirement for
increasing student academic performance and class satisfaction. Here, 1
propose that the large number of students in a mass class represent a crowd,
and, outside of academia, crowds are not evils endured because of resource
limitations; they are valued as intelligent forces that can achieve positive
societal change and business growth.

Crowds are a hit!
Millions of people, connected by the Internet,

are contributing ideas and information to

projects big and small. Crowdsourcing is helping to

solve tricky problems

andl with the right knowledge, contributing to the
crowd and using its wisdom is easier than ever”

The New York Times, July 31, 2013

Drawing on industry crowdsourcing best practice, I designed, implemented
and tested a novel project that embraced, rather than struggled against, the
vast quantity of students in a mass class. Moving between individual and
collaborative phases, the so-called Crowd Project captured the wisdom of the
crowd, while holding students accountable for their personal contribution.
Using a quasi-experimental design, 81 students were randomly assigned to
one of two conditions. Students in the Crowd Project shared findings from
individual assignments with the entire class while students in a modified
Group Project just shared their findings with their immediate group members.
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Results indicate that smedents in the Crowd Project were more emgaged,
performed better on course and module learning objectives, and had
higher grades compared fo students the modified Group Project. Students
in the Crowd Project also reported greater increases in a self-reported
measure of creative self- efficacy
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Leaming Objective &:‘:; gjr‘:; pralue
LO1  Define diffarert approachas to creativity 1760250 159030 ns
Loz Explain the value of creatiity 152(331) QA0 [032) an
Loz Idertify measures of individual creathiny 1.89{0.2N 1.21(0.289) o8
LO4 Diefine mindsets critical to creatity 1.57{0.20 1.56(0.32) ns
Las Explain the dasign thinking process model 281 (0,200 2000031 OE
LO6  Recognize key design thinking principles I1E8(0Z7 197027 007
((LO7  Implemert the desgn thinking process 761 [032)  153034) 002 |
\__LOB  Designa plan to ampathize with padple 18603 084033 005 )
L08  Designa plan to understand problem 13400280 088(0.300 ns
: LOo1g Design a plan to identify exdsting sclutions 1.78(029) 077 (03m ooz :
LO11  Summarize, evaluate & presant data visuali 1430631 076037 004
L2012  |dentify causes and consequendes of problem 117 {330 Q7 (031 ns.
L213  Reframe problem into a HMW quastion 322 (0.34) 23908 Q09
[ LO14  Describe at least one ideation technigue 213039 209 (0.36) 0.4
LO1S  Implement at least one ideation iechnique 324 (032} 033 LD
L LO1G Identify methods to select the bast ideas 1.97 [0.29) L0% [D31) (LIE;
L0177 Describe atlaast one prototyping technique 3.08(0:32) 232(0.34 il
LO13  Implement at least one pretotyping technique 262 (0:33) 221 (235 na
Lo13 Descrite value of collaboration 1o oreativity 1. 70033 1.11 (033 ns
LO20  Describe value of reflection to creathiny 203 [0:32) 1.26(0.33) D.0s
o
SM?E"L“ i the Crowid Solution Solution Solution Solution
Project alsa peuerater'! s Movelty Desirability  Feasibility Viability
2% doge eolishoralisn Crowd 344(1.23)  364(1.13)  375(1.11)  2.89(155)
posts om average over the
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slndent basis {53.67), Cohen d 0.52 0.82 0.73 0.51
compared o stud 4

in Group Project condition (otal=172E, per shulent average=45 26). Sdents blind to the
experimental conditions also rated the profotype solutions tlat emerged from Crowd Project as
mare novel, desirable, feasble, ad viable, compared to the Group Project.
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