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Letter from the Conference Committee
The 1st annual Conference on Teaching Large Classes provides an avenue for national and
international teachers and scholars to come together and share knowledge, skills, and research
addressing teaching and learning in large classes. The conference is a showcase for best practices
in teaching and learning in large classes, as well as the research that provides evidence of best
practices. Ultimately, the conference provides knowledge and skills related to the teaching of
large classes that participants will find immediately useful.
What is a large class? A “large” class is less defined by form (size) and more defined by function
(action); that is, a class is “large” when it becomes challenging to engage students as individual
learners. How is learning-centered instruction achieved in a large class? How can students be
assessed in meaningful ways and how can valid grades be determined in a large class? How can
technology be leveraged to assist in pedagogy, course management, and communication? The
Conference on Teaching Large Classes brings together teachers, researchers, administrators, and
students to address these issues/questions through the sharing of skills, research, and wisdom.
Large classes create a challenging teaching and learning environment, but not an insurmountable
environment. Faculty across the country and globe are engaging students in large classes through
innovative and creative pedagogical approaches and the Conference on Teaching Large Classes
is the only national conference focused on sharing those approaches. We are excited that you
have joined us and we look forward to engaging with you in increasing the efficacy of teaching
large classes.
Peter E. Doolittle
Executive Director

Tiffany J. Shoop
Assistant Director

Stephan G. Munz
Professional Development Fellow

Janet L. Hilder
Professional Development Fellow
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Opening Keynote Address
8:30 – 9:30 am
Perry J. Samson
Professor of Atmospheric Science
University of Michigan
Bringing Active Learning to Large Lecture Courses
This presentation demonstrates the Active Learning Platform™ (ALP) that
integrates and expands the Learning Management System (LMS) directly into
the classroom to encourage and expand student participation. Slides are
uploaded into the Active Learning Platform from within PowerPoint so students
can subsequently access them on their mobile devices with supporting tools for
students to answer questions, take notes, bookmark slides for study and
optionally pose questions, answer others’ questions and indicate confusion. The
Active Learning Platform collects student activity data and provides an
engagement score so the instructor can identify non-participating students
throughout the semester. This presentation will include a live demonstration of a
mock class environment. All participants are encouraged to bring a mobile
device to the session. The quantity and granularity of data collected by ALP will be displayed and the relationships
between student participation and exam scores obtained from analyses of multiple ALP courses will be discussed as
evidence of the value of active learning in large lecture courses.

Closing Keynote Address
5:00 – 5:45 pm
Sarah Karpanty
Associate Professor of Fish and Wildlife Conservation
Virginia Tech
How to Convince Your Students to Leave Their Large-class Expectations at the Door . . .
And Then Deliver What You Promise
Sarah Karpanty will present on the nuts and bolts of injecting an active-learning
approach to your medium to large-sized classes, based on lessons she has learned
from teaching an introductory course in fish and wildlife conservation to ~ 150-180
students/semester, including both major and non-major students in the same
classroom. She will also draw on lessons learned in teaching a project-based,
capstone course to ~35 wildlife conservation majors each year. The goal of this
keynote will be to provide you with the background, motivation, and most
importantly, the logistics of how to engage your large class in active learning,
regardless of your discipline. To accomplish this goal, Sarah will share stories of what
has worked well and what has failed miserably in her own efforts to engage her
students while working within the constraints of a large-class setting.
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Collaborative Learning in the Large Lecture: Who Benefits?
YunJeong (Eunice) Chang & Marguerite (Peggy) Brickman, University of Georgia
Abstract: Group work has been widely used to engage students in large college classrooms.
However, for students with limited background knowledge and experience, group work may
inadvertently encourage rote learning and reify misconceptions. This study examined how
individual and group inquiry-based activities influence achievement among academically diverse
students. We employed a mixed methods study involving 245 undergraduate, non-science majors
enrolled in a required large-enrollment college science course. Two-way MANOVA and multiple
qualitative evidence revealed circumstances in which group work did not benefit all students
equally. Findings and implication of the study will be shared in the session.
Literature Review
Group work has been largely used to support student learning in both small and large enrollment classes. Integrating
peer-collaborative activities challenge students’ understanding and encourage them to engage in critical thinking
(Handelsman et al. 2004) and have been shown to dramatically improve learning (Freeman et al. 2014). Research,
however, has revealed that active learning strategies often don’t yield results (Andrews et al. 2011). One explanation
for this may be that collaborative work does not uniformly benefit every student and for students with limited
background knowledge it may encourage rote learning so that they fail to evolve personal theories or explanations,
and retain initial misconceptions (De Jong & Van Joolingen, 1998). Chronic underachievers report limited
understanding of collaborative learning; therefore, they resist training, believing it is unnecessary. Higher achievers,
in contrast, may perceive collaborative activities with underperformers as a hindrance to their own learning (Johnson
et al. 2007).). Students have also identified social loafing as a major impediment to collaborative learning (Aggarwal
and O'Brien 2008). In general, fairness, motivation to compete, positive group work perceptions and relationships
among group members are key to enhanced learning in collaborative learning settings (Tjosvold et al. 2003). No
previous studies have explicitly examined effectiveness of group work across diverse performance levels. The
purpose of this study is to examine how inquiry-based learning activities influence achievement among diverse
students in a large-enrollment college science classroom.
Methodology
This study incorporated a concurrent triangulation mixed methods design. A total of 245 non-science major college
students, enrolled in an introductory science course at a large public university in the southeastern United States,
participated in the study. At the beginning of the semester students were allowed to self-assemble into 65 small
groups for group work. Throughout the semester, students participated in a combination of both individual and
group inquiry based learning activities designed to improve students’ scientific literacy. After the semester
concluded, two quantitative dependent measures were examined to determine student learning outcomes: test scores
for individual students and test scores for students within a group. After final course grades were computed,
individual students were separated into three categories for analysis: higher, mid, and lower achievers. Student
groups were also categorized into higher performing and lower performing groups based on their group grades on
activities and assignments that were submitted collaboratively. Interview data (n=15), field observation notes, and
open-ended responses were used as complimentary data for quantitative data. The initial performance analysis
involved two-way multivariate analysis of variance (MANOVA) to identify the effectiveness of group work on both
higher and lower learner student achievers in high and low performing groups. To minimize error variances,
students ranked in upper 33% were categorized as higher achievers (n=82) and the lower 33% were categorized as
lower achievers (n=84) based on the final course grades. Since each exam assessed unit topics, individual and group
test scores were rank-ordered and averaged. Groups ranked in > 50% were classified as higher performing groups
(n= 32) while < 50% were categorized as lower performing groups (n=33). Results from MANOVA analysis were
triangulated with qualitative evidences.
Results
We observed evidence that the quality of collaborative group work affected the test scores of individual students.
However, the degree of this effect depended on the performance of the group as a whole. Higher achieving students
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always outperformed lower achieving students on tests. However, higher achieving students who collaborated in
Low Performance Groups (M=95.5) actually outperformed their counterparts in High Performance Groups
(M=94.6). Lower achieving students also benefit from their group, but in the opposite manner: those in High
Performance Groups (M= 87.5) outperformed their counterparts in Lower Performance Groups (M=85.86).

11=Higher Achievers
22=Lower Achievers
1= Higher performing group
2=Lower performing group

Solo Tests

Group Tests

Figure 1. Performance differences in solo test and group test
Triangulated evidence from the qualitative portion helped provide an explanation for this effect. Higher achievers
recognized that collaborative group work helped them apply what they had learned. Lower achieving students failed
to connect collaborative group work with course objectives and did not develop higher order thinking, providing
some evidence to explain the lack of benefit of group work unless they were grouped with higher achievers or access
to additional instructor guidance. In addition, although some lower performing groups exhibited positive
interdependence and promotive interaction, these attributes were not consistently associated with improved learning.
Discussion
We found that lower achieving students need guidance from higher achieving students or instructors to benefit from
inquiry activities. Future researchers may also need to consider the influence of diverse languages, cultures and
nationalities on group collaborations. In the current study, the instructors shared concerns with engaging
international students in group activities. According to recent publications, group collaborative work involving
culturally diverse students affects students’ satisfaction level (Cotton, George, & Joyner, 2013) as well as interaction
patterns and decision making process (Strauss, U, & Young, 2011). In addition, currently, many faculty are hoping
to incorporate collaborative group work. However, they may need to recognize that the benefits of group work rely
on purposeful group construction so that a diversity of achievement levels are represented. This study helps to
define the extent to which these issues influence inclination and effectiveness to collaborate. Self-reports that have
been used extensively to identify individual needs in the past may not be as useful as tests of achievement because
the relationship between self-reports with performance in learning have proven inconclusive.
References
Aggarwal, P., & O'Brien, C. L. (2008). Social loafing on group projects: Structural antecedents and effect on student
satisfaction. Journal of Marketing Education.
Andrews, T. M., Leonard, M. J., Colgrove, C. A., & Kalinowski, S. T. (2011). Active Learning Not Associated with Student
Learning in a Random Sample of College Biology Courses. CBE-Life Sciences Education, 10(4), 394–405.
Cotton, D. r. e., George, R., & Joyner, M. (2013). Interaction and influence in culturally mixed groups. Innovations in Education
& Teaching International, 50(3), 272–283.
De Jong, T., & Van Joolingen, W. R. (1998). Scientific discovery learning with computer simulations of conceptual domains.
Review of Educational Research, 68(2), 179–201.
Freeman S, Eddy SL, McDonough M, Smith MK, Okoroafor N, Jordt H, Wenderoth MP. 2014. Active learning increases student
performance in science, engineering, and mathematics. Proceedings of the National Academy of Sciences of the United
States of America 111:8410-8415.
Handelsman J, et al. 2004. Scientific teaching. Science 304:521-522.
Johnson, D. (2007). The State of Cooperative Learning in Postsecondary and Professional Settings. Educational Psychology
Review, 19(1), 15–29.
Strauss, P., U, A., & Young, S. (2011). “I know the type of people I work well with”: student anxiety in multicultural group
projects. Studies in Higher Education, 36(7), 815–829.
Tjosvold, D., Johnson, D. W., Johnson, R. T., & Sun, H. (2003). Can interpersonal competition be constructive within
organizations? The Journal Of Psychology, 137(1), 63–84.
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Facilitating Critical Thinking in Large Classes with Concept Mapping
Charles M. Harris & Shenghua Zha, James Madison University
Abstract: Large classes are potential challenges as gateway courses to students’ major fields of
study and as problematic environments for students with deficient critical thinking skills. Concept
mapping is a technique for facilitating validation of one’s critical thinking by graphically depicting
the structure of complex concepts. In three studies of concept mapping, each involved
approximately 240 students enrolled in four sections of an introductory psychology course. In
each study, students in two sections were required to use Cacoo, a free online resource, to
construct concept maps of specified complex concepts. In the initial study of the efficacy of
concept mapping, students who constructed concept maps scored significantly higher on unit tests,
F (3, 240) = 4.17, p = .007, p < .01, 95% CI, 0.047 ES. In the second study, students, who
constructed concept maps during preparation for unit tests, performed significantly higher, F (3,
240) = 8.89, p = 0.000, 95% CI, than students who constructed concept maps after in-class
lectures. The third study found no significant differences between hierarchical and systems
concept maps for facilitating critical thinking, F (3, 192) = 0.975. p =0.406, 95% CI, 0.015 ES.
Consequently, we conclude that validating one’s critical thinking by constructing concept maps,
regardless of type, will tend to facilitate successful academic performance. Additionally, we
submit that graphic depiction, regardless of type, will facilitate critical thinking about complex
concepts within all academic disciplines.
In three studies, we investigated the efficacy of concept mapping and the possible effects of the timing and type of
concept maps of complex concepts as factors that might facilitate the validation of critical thinking by students in
large classes. Concept mapping, graphically depicting the structure of abstract concepts, is based on the observation
that pictures and line drawings often are more easily comprehended than the words that represent complex concepts
(Terry, 2003; Novak & Canas, 2008; Harris & Zha, 2013).
Literature Review
Criticism of the quality and outcomes of higher education in the United States continue to generate calls for
increased rigor in instruction and in learning The continuing Wabash National Study of Liberal Arts Education
found that students, in their first year of college, demonstrated very little improvement in critical thinking and
related competencies associated with a liberal arts education (Blaich, 2007). More recently, Arum and Roksa (2011)
concluded that U. S. college students can be accurately described as academically adrift. Over recent decades,
concerns, about the increasing size of classes, have prompted discussions of a variety of strategies and techniques
for facilitating learning in large classes (Jenkins, 1991; Gibbs & Jenkins, 1997; Stanley & Porter, 2002).
Methodology
Each of three studies involved approximately 240 students enrolled in four sections of an introductory psychology
course. In the first study, a one-way analysis of variance demonstrated no statistically significant differences in SAT
scores among the four groups, F (3, 238) = 1.39, p = .25, 95% CI, 0.017 ES. Comparable findings of no significant
differences for the same covariate were found for participants in our subsequent studies. In each study, we employed
a modified Solomon-Four-Group design. Students in two of the four sections were required (a) in the first study, to
construct concept maps of specified complex concepts assessed within unit tests, (b) in the second study, to
construct concept maps following in-class lectures, and (c) in the third study, to construct systems concept maps of
specified complex concepts. When constructing concept maps, students were required to use Cacoo, a free online
resource.
In the first study, focused on the efficacy of concept mapping, we hypothesized that students, who constructed
concept maps of specified concepts, would score significantly higher on unit tests than students who did not
construct concept maps. In the second study, focused on the timing of the construction of concept maps, we
hypothesized that constructing concept maps immediately following in-class lectures, which would allow time for
frequent reviews, would result in significantly higher scores than if concept maps were not constructed until
preparing for unit tests. In the third study, focused on the type of concept map constructed, we hypothesized that
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students, who constructed systems concept maps, would score significantly higher than students who constructed
hierarchical concepts maps.
Results
In each of the three studies, efficacy, timing, and type of concept map, the dependent variable was students’ scores
on specified complex concepts within unit tests. In the study of efficacy, the independent variable was variations on
awareness of and the construction of concept maps while preparing for unit tests. Statistical analysis yielded
significant differences in scores in favor of students who constructed concept maps, F (3, 240) = 4.66, p = 0.0003, p
= < .01, 95% CI, 0.047 ES. In the study of timing, the independent variable was whether concept maps were
constructed following a lecture or not until preparing for a unit test. Contrary to our expectations, statistical analysis
yielded significant differences in scores in favor of students who did not construct concept maps until preparing for
unit tests, F (3, 240) = 8.89, p = 0.0000, p < .01, 95% CI. In the study of type of concept map, the independent
variable was type of map constructed, either systems or hierarchical. Statistical analysis yielded no significant
differences in students’ scores based on whether students constructed systems or hierarchical concept maps,
F (3, 192) = 0.135, p = 0.939, 95% CI, 0.002 ES.
Discussion
Mitigating the potentially problematic experiences associated with large classes will be an ongoing process because
of the interaction of confounding factors such as, but not limited to, differing philosophies of instruction, differing
characteristics of student populations, and differing features of educational facilities. The confounding factor
addressed by our three studies is deficiencies in students’ critical thinking as evidenced by 36 percent of students,
who completed four years of college, not demonstrating significant improvement in critical thinking skills (Arum
and Roksa, 2011). In this context, with a significant percentage of college students being academically adrift, our
three studies support the following conclusions. The positive effect of concept mapping for validating students’
critical thinking tends to be greatest when concept maps are constructed during preparation for performing a specific
task. Also, because the type of concept map constructed was not found to be a differentiating factor, it appears that
any type of deeper level cognitive processing by students in large classes will tend to facilitate improved
performance. Although the results of our studies can be interpreted as being discipline specific, we submit that the
graphic depiction of complex concepts in concept maps will facilitate comprehension of such concepts and improve
performance within all academic disciplines
References
Arum, R. & Roksa, J. (2011). Academically adrift: Limited learning on college campuses. Chicago: University of
Chicago Press.
Blaich, C. F. (2007). Assessing the liberal arts. Paper presented at the Westmont College, Gaede Institute on the
liberal arts. 7th Annual Conversation on the Liberal Arts. Retrieved on March 30, 2015.
http://www.westmont.edu/institute/conversations/2007_program/pdfs/Blaich.pdf
Cacoo [Online Software]. Retrieved on January 18, 2013. https://cacoo.com
Gibbs, G. & Jenkins, A. (1997). Teaching large classes in higher education. London: Kogan Page Limited.
Harris, C. M. & Zha, S. (2013) Concept mapping: A critical thinking technique. EDUCATION, 134 (2), 207-211.
Jenkins, J. J. (1991). Teaching psychology in large classes: Research and personal experience. Teaching of
Psychology, 18, 74-80.
Novak, J. D. & Canas, A. J. (2008). The theory underlying concept maps and how to construct and use them.
Pensacola, FL: Florida Institute for Human and Machine Cognition.
Stanley, C. A. & Porter, M. E. (2002). Engaging large classes. Bolton, MA: Anker Publishing Company, Inc.
Terry, W. S. (2003). Learning and memory basic principles, processes, and procedures. 2nd Edition. Boston: Allyn
and Bacon.
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Going Large: How Can the Rigor of a Smaller Writing-Intensive Class be Maintained?
Rachel M. Scott, Virginia Tech
Abstract: This conversation is designed to address the challenges involved in enlarging a class
that relies on the essay as the major means of assessment. It will address some of the effective
ways of replacing the essay as a method of assessment and address the advantages and
disadvantages of these methods. It will address methods of assessment such as the mini-essay,
short reflection papers, peer evaluation of written work, read and analyze a passage set up as
matching questions, multiple choice, clicker, etc. While the aim is not to omit the essay entirely,
the conversation will address the best way of keeping an important writing component in the class
while not overwhelming the instructor with grading (which is especially relevant when there is no
TA). While it will address this particular challenge in the context of a religious studies class, the
issues discussed will be relevant to other humanities and social science classes. It will address the
question of assessment for large classes when the aim of the class is not so much to master certain
facts, but rather to master a particular way of thinking or approach to thinking about—in this
case—the study of religion.
Literature Review
There is of course much literature on the various challenges involved in teaching large classes in general (Carbone;
Delamarter; Heppner; Kelsky; McGregor; Stanley). In the post-9/11 context, teaching religion—especially Islam—
in the US involves a particular set of challenges (Hudson; Kassam; Berkson). In addition, given the absence of
religious studies classes in secondary schools, learning about religion as an academic subject can be particularly
challenging for students. While much of the literature on religious studies pedagogy addresses these challenges,
much of the advice given often assumes small classes and advises instructors to encourage students to critically
engage with a topic in depth. This often assumes extensive written work. Granted, the format of the essay is
particularly apt for getting students to appreciate the complexity of a particular question and to discuss the multiple
points of views that are involved (i.e. What were St. Augustine’s views on marriage? What were the debates among
Jews about Zionism?). While the journal Teaching Theology and Religion has a number of articles geared towards
teaching larger religious studies classes (DeRogatis; Thompson) none, as far as I know, deal with the specific
question of what methods of assessment can effectively replace the essay in the context of teaching about religion.
It is hoped that, after this conversation, I will be able to contribute a piece to the Teaching Theology and Religion
that will address this very question.
Goals and Objectives
The goals and objectives for the conversation session are that I will share the thought process that I am currently
going through as I consider how to adapt my class, currently aimed at 40 students, into a class aimed at 125. I hope
that this will provoke a conversation that I will learn from. I will then utilize some of the methods that I have
discovered in the context of the conversation in my actual class. Given that I will not simply be imparting my
knowledge or approach, but rather will be engaged in active discovery in the context of the conversation, I hope it
will also aid those who might be thinking through similar issues.
Description of Topic to be Discussed
I have taught RLCL 1024 Judaism, Christianity, Islam at Virginia Tech for nine years. I have usually taught it to
around 40 students and generally require my students to write around 3 essays (most of the time they have to write 3
essays from a choice of 6) in addition to an exam. I would now like to make this class large (circa 125) and would
like to maintain the academic rigor of the class. However, I will not be able to require the same number of essays
from them. While I will not do away with the essay entirely, I hope to bring other methods of assessment that are
equally—or perhaps more effective—and less time consuming for me when I do not have a TA.
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Facilitation Techniques
In order to facilitate discussion about the best way of replacing the essay, I will provide the audience with an
example of an essay topic that I give and the goals that I hope my students achieve in writing the essay. I will then
address other possible methods (mini-essay, short reflection papers, peer evaluation of written work, read and
analyze a passage set up as matching questions, multiple choice, clicker, etc.) for achieving the same goals and get
others to participate by suggesting which of the methods I suggest has been more or less effective for them.
References
Berkson, Mark (2005). “A Non-Muslim Teaching Islam: Pedagogical and Ethical Challenges.” Teaching Theology
and Religion. 8, 2: 86-98.
Carbone, Elisa (1998). Teaching Large Classes: Tools and Strategies. Sage Publications, CA.
Delamarter, Steve (2006). “Strategic Planning to Enhance Teaching and Learning With Technology.” Teaching
Theology and Religion 9, 1: 9-23.
DeRogatis, Amy; Honerkamp, Kenneth; McDaniel, Justin; Medine, Carolyn; Nyitray, Vivian-Lee; and Pearson,
Thomas, eds. (2014). “Teaching Very Large Classes,” Teaching Theology and Religion 17, 4: 352-368
Heppner, Frank (2007). Teaching the Large College Class: A Guidebook for Instructors with Multitudes. JosseyBass, San Francisco.
Hudson, Leila (2003). “Beyond Culture: Teaching Histories of Islam.” Radical History Review 86: 175-181.
Kassam, Zayn (2000). “Teaching Islam in a Liberal Arts College,” CSSR Bulletin, 29, 3: 66-70.
Kelsky, Karen (1997). “Clicking with Large Classes.” Teaching Effectiveness Program, University of Oregon
MacGregor, Jean, James L. Cooper, Karl A. Smith, and Pamela Robinson, eds. (2000). Strategies for Energizing
Large Classes: From Small Groups to Learning Communities. Jossey-Bass, San Francisco.
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Realistic and Ambitious Education: Don’t Put Too Many Ornaments on that Christmas Tree
Mike Ellerbrock, Virginia Tech
Abstract: Every institution of higher education faces a basic question: Is its ultimate goal to use
knowledge to build people, or vice versa? I believe it should be the former, especially at Land-Grant
institutions. Consistent with the traditional view in Western civilization, I see knowledge as a tool for
developing people, not as an end in itself. As an educator, my goal is to draw out the wisdom in
students. My classroom teaching experience has convinced me that the rhetorical method of
instruction is the most effective approach, even in large classes, for evoking students' curiosity and
creativity. When students think for themselves about the material, including disputing the teacher's
logic, they tend to take more ownership of what they learn. Only then can they become new persons
- truly educated.
Literature Review
The size of a college class is inherently neither good nor bad for the educational process. Large classes have their
obvious pros and cons, but what matters most toward the outcome is how we approach the instructional opportunity.
Choosing the most effective approach requires a continual reexamination of essential disciplinary developments, our
own views about human nature, students’ learning styles, academic standards, and the ultimate meaning of
education.
Goals and Objectives
A lot of professional academic organizations offer workshops on active learning and large classroom pedagogy, with
lots of practical ideas to help professors better engage students in their learning. However, the underlying notion of
“active learning” is too narrowly focused on hands-on activities for the classroom, e.g., small group exercises and
clever techniques to stimulate student-to-student interaction. I subscribe to a wider, more traditional, classical view
of active learning: whatever engages the student’s mind, moves one’s heart, or touches the soul. Hence, my use of
the rhetorical approach to teaching and learning.
Description of the Practice
Based on 37 years of experience teaching undergraduate courses in agricultural and applied economics with 100–
300 students at three Land-Grant universities, I will offer ten suggestions for maximizing the quality of teaching and
learning in large classes:
•  
•  
•  
•  
•  

Never lose sight of the goal – to draw out students.
Make it fun.
Think small.
“Don’t put too many ornaments on the tree.”
Be realistic, humble, confident, courageous, and bold.

•   Be patient.
•  
•  
•  
•  

Learn to unlearn.
Balance breadth and depth.
Model integration.
Look ahead.
Discussion

Students need to think about thinking - how do we know something? And, teachers need to think about thinking about
thinking - how do we know when we know something?? Post-modernists suggest that what counts most in the learning
process is a good argument, i.e., persuasion, whether it is based on objective and/or subjective information, science
and/or art, logic and/or illogic. Our whole being is involved in the knowing process and we should therefore recognize,
acknowledge and utilize the reality that our experiences, biases, hopes and fears cause us to filter, interpret and translate
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all incoming and outgoing information. It is thus imperative that, in order to learn from others, we engage in
"conversation" within and among disciplines - truthful discourse, constructive dialogue, through all means of
persuasion (McCloskey 1983) ... a conversation in which we "take differences seriously" and "solidarity seriously"
(McCloskey 1993).
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Flipping a Large Lecture Hall Class: Creating Scaffolded Interactive Learning Using Technology and CaseBased Group Activities in a 390-Seat Auditorium
Christopher McKittrick, North Carolina State University
Emily Ligon, Cengage Learning
Abstract: Course flipping is a trend in higher education that utilizes the pedagogical principles
of peer groups and active learning strategies to create an interactive environment for student
learning. Research has shown promising results in student learning outcomes and student
attitudes toward the methodology. Beginning in July 2013, Chris McKittrick and Emily Ligon
started an iterative process of implementing a flipped class solution in the Introduction to
Managerial Accounting course at North Carolina State University. After an initial pilot of two
class sessions, we evaluated the initial feedback and revised the design plan for a full course
flipping implementation in fall 2014. This session will discuss what we learned during that
process, why we made the choices we did, and at the same time, walk participants through this
thought process for their own courses and provide them with planning, implementation, and
evaluation strategies.
Literature Review
Flipping the classroom is a trend in higher education, founded in the pedagogical practices of peer assisted, problembased, and active learning strategies and has been enhanced and moved forward by the growth of technologies to
support active learning in the classroom. The 2014 Horizon Report listed the flipped classroom as an “Important
Development in Educational Technology for Higher Education” with a time to adoption of “One Year or Less”
(New Media Consortium). Although flipped classrooms have been cited as a recent trend, they have existed for
decades, and research has been conducted on this practice in multiple disciplines. For instance, Eric Mazur at
Harvard University is one of the proponents of flipped classrooms where students work in peer groups to solve
problems in class and then respond with clickers (Berrett, 2012). He states that this provides more time for instructor
interaction and a greater focus on higher order thinking skills (Hamdan, McKnight, McKnight, & Arfstrom, 2013).
Research studies have been conducted in a variety of fields to examine the effectiveness of flipped learning and the
student perception of the flipped course (McLaughlin et al., 2013; Mclaughlin et al., 2014; Moravec, Williams,
Aguilar-Roca, & O’Dowd, 2010; Wilson, 2013). At the 2013 ASEE annual conference and exposition, Bishop and
Verleger (2013) provided a survey of flipped classroom research as well as the theoretical frameworks used to guide
the in-class activities. These frameworks include learning styles, peer-assisted, collaborative, and cooperative
learning, problem-based learning, and active learning. Bishop and Verleger (2013) contend that the student
performance results are encouraging, but they need more investigation. And, they found that student opinion tended
to be positive, but there were students who were resistant to the methodology (Bishop & Verleger, 2013).
Goals and Objectives
The goal of this session is to provide replicable strategies for fostering student engagement and interaction in a
scaffolding learning design for faculty of different disciplines that they can implement at their own institutions.
At the end of the session, participants should be able to:
•  
•  
•  
•  

employ strategies for designing scaffolded learning experiences for large courses
determine how to leverage technology to create efficiencies and improve learning outcomes
implement active learning activities to enhance student learning and engagement
identify different resources available to support scaffolded learning
Description of Large Course

Introduction to Managerial Accounting (ACC 200) at NC State provides the first exposure to accounting and how it
is related to business decision making. It is a required course for Poole College of Management, and students in
other colleges, such as the College of Textiles or College of Natural Resources, may be required to take either ACC
200 or ACC 210 (Concepts of Financial Reporting). It also attracts students from across the university, so the
student population is diverse in terms of foundational knowledge and experience. In the fall there are normally two
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sections of 300+/- students and one honors section of 35. In the spring there are two sections of approximately 200
students and one honors section with about 30 students. The large sections are taught in an auditorium with a single
aisle separating two sections of bolted chairs with a fold-out desk.
Prior to fall 2013, the course was taught using traditional lecture with clicker questions incorporated. In Summer
2013, Chris McKitrrick received a grant from the Distance Education Teaching and Learning Applications
(DELTA) Department to “flip” three to five class sessions for fall 2013. Working with Emily Ligon, a Lead
Instructional Designer from DELTA, Chris flipped two classes in fall 2013. Over the next nine months, Chris and
Emily used student and instructor feedback to revisit the design strategy and implement a completely flipped course
in fall 2014. The new course design consists of a scaffolded learning path for students that begins with pre-class
graded activities (animated activities, textbook readings) that provide a foundation for classroom activities. Building
off of the introductory knowledge, students complete in-class questions, problems, and cases using clickers while
working optionally in groups. Following the lecture class session, this practice is reinforced using auto-graded
algorithmic homework activities and algorithmic case activities that are required. Case activities are supported
through an optional lab facilitated by a graduate teaching assistant. The homework provides an additional
opportunity for students to practice the material while the case activity assesses students’ mastery of the learning
objectives for the chapter.
Discussion
In this practice session, we will walk participants through the thought process of implementing a flipped course
design while sharing how we approached these stages in the Introduction to Managerial Accounting course. This
will be a highly interactive session where we will also model some of the strategies we suggest implementing. We’ll
begin by having a brief discussion about the importance of understanding the instructional challenges, learning
objectives, and course goals and how this frames the design and development of the course structure (5 minutes).
Participants will then break into small groups to discuss the instructional challenges they face in their discipline and
environment (10 minutes). We’ll reconvene and some of the groups will share what they’ve discussed before we
examine the importance of taking a whole lesson/chapter approach to flipping (5 minutes). At this point, we’ll
briefly discuss why scaffolding the learning experience is important and different ways this can be implemented (10
minutes). Participants will then work individually on a lesson/chapter and think through different methods that could
be used (10 minutes). We’ll share this information back with the larger group to get a representative sample (5
minutes). Last, we’ll talk about the importance of practicing critical pedagogy and provide some examples of what
we did, share some of the feedback we received, and how it has influenced the course design (5 minutes). This
interactive session will be supported with a packet including the following resources: presentation slides, how to
write learning objectives, a list of active learning activities, different technology options, a flipping your class
template, and guided activity pages for group and individual work.
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Tackling Student Misconceptions with the "Click" of a Button
John Chermak & Kate Drezek McConnell, Virginia Tech
Abstract: “Clickers” are a popular technological innovation found in many lecture-based college
classrooms. At their most basic level, clickers represent a convenient tool for taking attendance
and increasing class participation in large classes. This research session, however, will highlight
how clickers were used to identify student misconceptions related to significant scientific concepts
in a large general education course focused on environmental issues. Data collected using Clickers
have identified numerous examples where there have been challenges in terms of changing
students’ original misconceptions. Students’ misconceptions about the science associated with
several large, complex case studies about environmental issues - issues of importance not only to
scientists, but the broader citizenry - proved to be stubbornly permanent, even in the face of direct
instruction and multiple opportunities to revisit the material in and out-of-class.
Literature Review
In the Department of Geosciences at Virginia Tech a “Resources and the Environment” course has been taught to
both Geoscience majors and non-majors in a large lecture format for more than 10 years (average class size of
approximately 200 students). Since 2011, Clicker student response systems have been used in this course
(Immerwahr, J. 2009). Student or personal response systems – “clickers” – are a popular technological innovation
found in many lecture-based college classrooms (Boyle & Nichol, 2003; Mayer et al, 2009; McConnell & Doolittle,
2012).
At their most basic level, clickers represent a convenient tool for taking attendance and increasing class participation
in large classes (Kolikant, Drane, & Calkins, 2010). Clickers give the Professor the ability to poll student attitudes
on many different subjects as well as evaluate content related understanding using multiple choice and/or true/false
questions. Pre and post testing has been conducted on 15 to 20 content related questions for more than 8 years. Data
analysis shows classroom averages on the multiple choice and true/false questions to be approximately equal to 50%
for the pre-test mean and ranging from 80 to 95% on the post-test mean.
Only recently with the use of Clickers have we been able to start pushing students to think more critically about to
identify student misconceptions of the material and document student short and long term retention and “learning”.
Data collected using Clickers have identified numerous examples where there have been challenges in terms of
changing students’ original misconceptions.
The challenge associated with doing this successfully stems from students’ prior knowledge of and experience with
geosciences, with is often quite limited. David Ausubel (1968), a preeminent educational psychologist argued that
“the most important single factor influences learning is what the learner already knows. Ascertain this and teach…
accordingly” (p. vi). Research in the learning sciences has established that prior knowledge is helpful to students’
learning new material when it is accurate, appropriate, sufficient, and activated through well-designed instructional
strategies; it is a major hindrance to learning when it remains inactive, or is insufficient, inappropriate, or inaccurate
(Ambrose, et al., 2010).
Methodology
This study utilizes a mixed methods design, including the data collected via Clickers as well as other open-ended
course assignments to ascertain the quality of students' prior knowledge (e.g., completeness, accuracy, and
appropriateness of prior knowledge), to identify key misconceptions, and to investigate the relative "permanence" of
those misconceptions, as well as students' perceptions of their own learning.
Data Analysis
Statistical analysis of Clicker responses over time provides a picture of changes in student learning, as well as
"regression" to previously held misconceptions vis-a-vis the science addressed in class. Qualitative data was coded
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using Atlas-Ti, and analyzed thematically for evidence of students' understanding of their learning and the quality of
their own prior knowledge.
Discussion
Students’ misconceptions about the science associated with several large, complex case studies about environmental
issues - issues of important not only to scientists, but the broader citizenry - proved to be stubbornly permanent,
even in the face of direct instruction and multiple opportunities to revisit the material in and out-of-class.
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Assessment of Flipped/Inquiry-Based Learning Method Across Multi-Sections of 'Large' College Classrooms:
A Preliminary Report
Perry Y.C. Lee & Padraig McLoughlin, Kutztown University of Pennsylvania
Abstract: During this past 2014/15 academic year, student-learned outcomes were obtained to
determine the effectiveness of the Flipped (or inverted) and the Inquiry-Based Learning (IBL)
methods (or the F/IBL method) in his ‘large’ College Algebra classroom compared to multisections other ‘large’ College Algebra classrooms that were taught using the traditional lecturestyle methods. In these 'large' multi-section classrooms, student scores were collected by
prescribing two assessments during the past Fall 2014 and Spring 2015 semesters: the preassessment and the post-assessment using Educational Testing Service’s (ETS) standardized
Elementary Algebra Skills Assessments (EAS). The presentation will highlight how this F/IBL
method is implemented and managed into his ‘large’ classrooms. Also, a summary of assessment
data based on student learned outcomes from those multi-sections of College Algebra classrooms
that participated in the assessment study is presented.
Literature Review
Recently, there has been a surge of educators across the K – 16 curricula who have recognized the need to study
more effective methods of teaching course content (in both the STEM and non-STEM areas) to their students.
Educators have altered the ways they teach course content to their students to further engage them, and most
importantly, to use classroom time efficiently and effectively to identify and help students understand course
material better (e.g., Barnett, 2013; Bergmann, 2013; Gonzalez, 2013; Coppin et. al., 2009; and Lee & McLoughlin,
2015a and 2015b). One of these effective approaches is the Inquiry-Based Learning (IBL) method where students
ask questions to peers during class, and conjecture (do mathematics) to understand course material authentically
(e.g., Chalice, 1995; Coppin et. al., 2009; Kogan & Laursen, 2013; Lee & McLoughlin, 2015a and 2015b;
McLoughlin, 2009). Successes in the mathematics classrooms using the IBL method by one of the authors (Lee &
McLoughlin, 2015a and 2015b), the author (co-PI) (McLoughlin, 2009), and others in the department have
motivated faculty to do better and better in their classrooms. These observations have been substantiated by
educators even in the non-STEM areas (e.g., Gonzalez, 2013) and by researchers who have collected assessment
data in the IBL mathematics classrooms (Kogan & Laursen, 2013; and Larsen & Hassi, 2012).
Recently receiving attention is the ‘inverted or flipped’ model of teaching course content where this model has been
successfully implemented into the K-16 educational system. This model has been effective in helping creating an
active classroom environment to enhance student understanding (Lee & McLoughlin, 2015a and 2015b; Talbert,
2013; Straumshein, 2013; and Van Sickle, 2014). Flipped classroom means that students come to class ‘prepared’,
for example, either through viewing video lessons prepared by the instructor, from pre-recorded lessons on an
approved website, and/or reading ahead and trying various exercise questions assigned before a class meets.
Methodology
During the 2014/15 academic year, student pre- and post-assessment scores were collected with students taking the
Elementary Algebra Skills (EAS) (ETS, 1988; and Suddick & Collins, 1982) batteries at the beginning and at the
end of each semester (Fall 2014 and Spring 2015 semesters). During each semester, student scores were collected on
the author’s F/IBL ‘large’ class and two other ‘large’ classes that were taught using the traditional lecture-style
approach.
Results
Fall 2014
Instructor
Instructor #1
Instructor #2
Author
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N
26
16
24

Scores out of 35
Pre
Post
20.7
21.5
22.8
23.2
19.5
28.2

Instructor
Instructor #1
Instructor #2
Author

Spring 2015
N
24
11
29

Scores out of 35
Pre
Post
21.4
21.5
21.8
21.7
23.0
22.8
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Discussion
During both the Fall 2014 and Spring 2015 semesters, and for each student that took both the pre- and postassessments, their gains (the difference between post and pre scores) were collected and analyzed.
Analyses of pre-scores across all multi-sections of the 'large' College Algebra classrooms during the 2014/15
academic year show that there were no differences in these pre-scores.
For the Fall 2014 semester, analyses of the post-scores across multi-sections show that there were differences in the
post-scores between the F/IBL class and the traditional lecture-style classes. Further analyses also indicate that the
post-scores between the multi-sections of classes that were taught using traditional lecture-style approach show no
differences in the post-scores. During the Spring 2015 semester, it was determined that how the post-assessments
were administered strongly influences the post-assessment scores. Proper control in gathering student-learned postassessment data requires is paramount.
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Hint Fiction, Vivid Grammar, and Word Clouds: Jump-Starting the Writing Imperative in Large Classes
Mick Charney, Kansas State University
Abstract: We know that if students do not practice writing, they will not improve; yet eight out of
ten first-year students are not required to write papers of substantial length in any of their first-year
classes and most probably not in any of their large introductory lecture classes. However, we can
jump-start that writing imperative with "Hint Fiction,” “Vivid Grammar,” and “Word Cloud”
exercises that are suitable even for those very same large classes. While doubling as antidotes to
the Millennials’ distractedness, these exercises take little time away from class, are easily
assessed, engage the most jaded students, simultaneously reveal and dispel cognitive barriers, and
leverage students’ innate creative urges.
Literature Review
Academically Adrift (Arum and Roksa, 2011) quantified the troubling degree to which students drift through college
with no clear sense of purpose as it alerted us to the startling findings that students spend on average only twelve
hours per week studying. This sobering study refocused our attention on the goals of higher education, punctuating
findings that nearly half of all college students show no appreciable gains in skills from the start of freshmen year
through the close of sophomore year. Most pertinent here, it also reported that, if students do not practice writing
and if high writing expectations are not established, they will not improve. Grown Up Digital (Tapscott, 2009),
among other recent studies, analyzed the “googling” and “cut-and-paste” habits of NetGeners while arguing that
their particular generational norms, inculcated by the frequent use of all manner of screens and the Internet, can be
effectively leveraged in constructive ways that satisfy their innate urges to be both original and entertained. Hint
Fiction (Swartwood, 2011) and Blah, Blah, Blah (Roam, 2011) innovated new approaches to communication that,
although first conceived for other purposes, have demonstrable pedagogical potential because they tap into the
delight that digital natives take in word play and icon deciphering respectively. Similarly, Brain Rules (Medina,
2008) implicitly substantiated the potential efficacy of “Word Cloud” exercises not because words are efficient
conveyers of information but because we pay more attention to the color, size, and orientation of words used
graphically—the so-called pictorial superiority effect.
Goals and Objectives
If instructors acknowledge that digital natives, for all their deficiencies, also bring certain strengths with them into
the classroom, then structured "Hint Fiction," "Vivid Grammar," and “Word Cloud” exercises can dovetail more
snuggly with the manner by which NetGeners have learned how to learn. When reconceived in accord with short
attention spans and fragmented informational systems, writing assignments that employ any or all of these three
techniques, if not entirely suitable to lengthy writing assignments, are at least effective ways to spark students' desire
to write and communicate more effectively and in a manner that accords with their digitally-inculcated preferences
for customization, speed, freedom, creativity, and amusement.
Starting in the first-year, when 80% of new students are not assigned writing exercises of any substantial length,
frequent and regular practice at writing, even in small bursts in a large lecture class, can lead to stronger critical
thinking skills and greater ability to distinguish between that which is germane from that which is mere chaff, thus
countering students’ tendencies to produce the same trivial detritus that they encounter too much of already on the
Internet.
The habits of frequent Internet use along with its attendant applications—blogs, posts, texts, tweets—are much
maligned as the genesis for a breakdown in effective communication and formal writing skills among today’s
generation of college-age students. Indeed, many studies have demonstrated that digital natives think differently, are
more easily distracted, and have grown used to acquiring and imparting information in small bits and bytes, causing
students to regard any elaboration as tangentially extraneous and all knowledge as mere opinion. As college
campuses become more thoroughly wired, care needs to be exercised to ensure that effective and time-honored
communication skills are not lost but reinvigorated amidst the push to embrace digitally-based teaching pedagogies.
And those communication skills can be addressed right from the start even in large introductory lecture classes.
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Description
“Hint Fiction” was first conceived to create the world’s shortest short story. Typically, “Hint Fiction” gives the
reader a very small but salient "hint" of a much larger story in 25 words or less. It appeals to students who grew up
learning ways to cope with the collection and curation of incessant streams of fragmented information—texts,
tweets, posts, blogs, status updates. It taps into their delight in word play. As a verbal doodle, it teaches that words
have impact, that process is more important than verbosity, and that editing skills are critical to good writing.
Words are default thinking tools, but students can learn even more effectively if they are also encouraged to
succumb to their urges to doodle—systematically. “Vivid Grammar” taps into the icon-decoding adeptness that
digital natives bring into the classroom. Instructors can nurture that visual literacy with structured “Vivid Grammar”
exercises that ask students to create graphic counterparts to any narrative, including the narratives delivered by a
lecturer in a large class.
“Word Cloud” exercises augment the benefits of “Hint Fiction” and “Vivid Grammar.” Validated by current “brain
science” studies, these assignments affirm assertions that the more visual information becomes, the more likely it is
to be retained in one’s memory. In the process, collaborative “Word Cloud” exercises help students to break through
cognitive barriers to higher orders of learning.
All three exercise can be successfully employed even in the largest classes; but the secret to their success and
student engagement with them rests in the clearly articulated and carefully delineated modeling of the compositional
processes involved in each respective exercise type. Multiple repetitions of each exercise help to hone students’
proficiency with them while seeming to be neither busy work nor overly burdensome out-of-class writing
assignments.
Participant Interaction
This practice session will acquaint attendees with all three types of exercises by asking them (1) to analyze actual
samples of student work and then (2) to create samples of their own while brainstorming ways by which they can be
introduced into their own large classes. The high-impact success of such exercises in large, first-year courses will be
detailed. Attendees will come to appreciate that such exercises, while doubling as antidotes to the Millennials’
distractedness, take little time away from class, are easily assessed, engage the most jaded students, simultaneously
reveal and dispel cognitive barriers, and leverage students’ innate creative urges.
References
Arum, R. & Roksa, J. (2011). Academically Adrift: Limited Learning on College Campuses. Chicago: University of
Chicago Press.
Medina, J. J. (2008). Brain Rules: 12 Principles for Surviving and Thriving at Work, Home, and School. Seattle:
Pear Press.
Roam, D. (2011). Blah, Blah, Blah: What To Do When Words Don’t Work. New York: Penguin Books.
Swartwood, R. (ed). (2011). Hint Fiction: An Anthology in 25 Words or Fewer. New York: W. W. Norton & Co.
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Strategies for Fostering Engagement in Large Classes
John Boyer & Katie Pritchard, Virginia Tech
Abstract: Online social media, online courses, and super large class enrollments are often viewed
to be at odds with the traditional "real" classroom experience. Rather than work against effective
instruction, faculty can learn to utilize these tools and student numbers appropriately within the
context of a course to actually empower individuals and create a more successful and engaging
learning environment. Join Professor John Boyer and Katie Pritchard as they provide a tour of
online communication tools and demonstrate how each can be customized to promote greater
student engagement and interactivity within an academic setting, even totally digital ones.
Literature Review
Student learning in online and large classes is fostered by students' active learning of the class ideas and concepts
(i.e., processing), and by student engagements with the class itself (i.e., social presence). Active learning is based on
students processing course material cognitively, socially, behaviorally, and/or affectively. This active processing
leads to deep and flexible learning when students are asked to retrieve and apply new and existing knowledge and
skills in answering questions and solving problems across varied context. In addition, students learn more deeply
when they are encouraged to focus on the underlying principles of a domain and to take control of their own
learning (Engle, 2006; Halpern & Hakel, 2003; Mariano, Doolittle, & Hicks, 2009; Wagner, 2006).
Social presence is the awareness of and interaction with “others” that establishes a sense of connectedness and
belonging (Gunawardena, 1995; Short, Chrisie, & Williams, 1976; Tu, 2002). When students feel connected with a
class they attend class more, participate in class more, and engaged in critical thinking more. Increasing social
presence in a class can be achieved through a series of strategies such as direct communications with students (e.g.,
email), in-class discussions, teacher affect, group projects or socialization, and "staying in touch" via social media.
In large classes, active learning and social presence are often lacking or deemed too challenging to achieve, yet Tu
and McIssac (2002), Lehman and Conceicao (2010), and Keirle and Morgan (2011) have demonstrated they are
indeed achievable. This presentation will focus on real-world applications of active learning and communication in
large and ultra large classes.
Goals/ Objectives
1. Participants will be able to apply a series of social media and productivity tools to enhance communication with
students, regardless of class size (e.g., Tweetchat, Livestream, Ustream, Skype).
2. Participants will be able to apply a series of instructional strategies to enhance engagement by students, regardless
of class size (e.g., World Leader Twitter, Skyped World Leaders, International Movies, Polleverywhere, Blogger).
Description
This session will summarize the new technologies and educational tactics we have adopted and adapted in virtually
all aspects of course design, course management, and student interaction as our general geography courses have
grown from enrollments of 50 to enrollments of 3000. We will also be discussing these technologies as we have
evolved the courses from live lecture formats to hybrid online experiences. It will also outline the active learning
strategies we crated utilizing social media and new communication technologies that are employed in assessments,
in student/teacher interactions, and even interactive course construction. We will complete the session by leading a
discussion of the benefits and challenges of super-large classes and online classes…and of course super-large-online
classes.
Interactivity/Discussion
Participants will be involved in demonstrations of the strategies and technologies used in the presenters large and
ultra-large classrooms. In addition, participants will be asked to engage with various forms of technology to gain
experience in using the technologies from the students' perspective.
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Teaming Up to Deliver Communication Modules to Large Courses in STEM
  
Rachel Corell, Kayla McNabb, Amanda Wright Cron, Christine Bala Burgoyne, Victoria Mouras, & Angelo
Biviano, Virginia Tech
  
Abstract: This practice session examines team teaching and team learning in communication
modules that are integrated into several engineering programs at a large research university.
Communication instructors (“writing experts”) in these programs collaborate and team with
technical instructors in a variety of ways to integrate communication instruction into these majors.
The students in the courses also work in teams to discuss and provide peer review for
presentations and written assignments. In addition to peer review, some communication
assignments incorporate revision and reflection to aid students in adopting a metacognitive
approach to communication as they enter their professions. In addition, the challenge of assessing
communication assignments in large courses in each of these programs is met by adopting the
practice of training teams of undergraduate teaching and learning assistants as graders, a practice
common in technical courses but not in writing courses. In the session, the presenters will briefly
describe the communication modules in their programs with regard to team teaching, team
learning, and team grading. After participants learn about the approaches taken in the presenters’
programs, they will discuss the topic with regard to their own courses. Session objectives include:
to identify constraints on teaching communication in large classes, to identify effective
instructional strategies, and to articulate questions and methodologies to guide experiential and
empirical study and assessment of communication instruction.
Literature Review
  
Teaching writing in large classes is an ongoing concern in higher education, with many questions to be explored.
The impetus for writing across the curriculum (WAC) and writing in the disciplines (WID) has moved from writing
studies (rhetoric and composition, technical and professional communication, TESOL) into the rest of the university;
Bean (2011) argues that writing assignments are important to developing critical thinking across disciplines.
Meanwhile, current research in engineering education investigates integrating written and oral communication into
curricula for the technical and professional disciplines. In particular, this scholarship raises concerns about transfer
of rhetorical concepts (Ford, 2012) to classroom and workplace genres (Eriksson and Carlsson, 2013). Paretti (2011)
conceptualizes the teaching of communication in engineering, that is, “language/content partnerships” as
interdisciplinary work. This work deserves more attention; engineering disciplines’ professional societies call for
effective communication instruction in engineering, both through explicit calls for communication instruction and
implicitly in missions, codes of ethics, and other professional initiatives. Additionally, ABET accreditation affirms
the professional societies’ push by requiring communication and other “soft skills” in their outcomes-based
assessments (Paretti and Burgoyne, 2005). Our presentation will take up these calls and consider their implications
for individual large classes.
  
Goals and Objectives  

  
This practice session explores current teaching strategies and challenges in integrating communications instruction
in different engineering fields. Specific goals of this session include:  
1.   Providing an overview of how communications instruction (such as individual and collaborative
communication skills, ethics, and professional development that are essential in the engineering
workplace) is integrated in each respective program;
2.   Providing teaching modules and assessment practices that communications instructors use in
teaching rhetorical awareness, understanding genre, style, document design, oral and visual
presentation skills;
3.   Presenting teaching and assessment issues experienced, such as the increasing number of students
in classrooms and the use of undergraduate teaching and learning assistants for grading; and
4.   Generating practical strategies, feedback, and questions from the audience through small group
discussions on teaching communications in their respective fields.
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At the end of this session, participants will be able to:

  
1.
2.
3.

  

Identify and generate questions about their experiences and challenges in integrating
communications instruction in their respective fields.   
Generate practical strategies, approaches, and solutions in teaching communications in large
classes.  
Articulate methodologies to experientially and empirically assess the effectiveness of these
teaching strategies in a variety of classroom situations.   
Description of Topic to be Discussed  

  
The scope of this session encompasses issues and strategies of communication instruction in large classes faced by
various engineering programs, including Biomedical Engineering and Mechanics, Civil Engineering, Materials
Science and Engineering, and Mining and Minerals Engineering, with a brief overview of the nuances within each of
the programs participating in this conversation session. This presentation will focus on issues such as
interdisciplinary collaboration, delivery of technical content, delivery of professional communication content,
grading of communication assignments, and learning objectives. Special consideration will be given to how these
issues manifest when teaching collaborative writing assignments graded by a combination of instructors, graduate
teaching assistants, and undergraduate teaching and learning assistants. Further, this presentation will also involve
identifying which learning objectives are served well in writing/communication assignments (e.g. rhetorical
awareness; awareness of genre, audience, and style; and effective communication in professional context) in order to
identify practical strategies for dealing with writing instruction in large courses. This presentation will also give
participants an opportunity to consider the benefits of providing detailed writing feedback tailored to individual
students or teams of students. In addition, the process of assessing the success of these initiatives in the face of
limited resources and increasing enrollment in these programs will be addressed.
Facilitation Techniques  

  
This session will be divided into four parts. First, the presenters will distribute a handout--which will include a list of
resources and the information to access the digital version of the presentation documents--and provide a brief
overview of the strategies each department has used to teach various types of composition and communication skills
in large courses. Second, the presenters will ask the audience to take 10 minutes to participate in a brief ice-breaker
activity and generate some questions or discussion prompts about teaching communication skills in large classes.
Third, the presenters will spend about 5 minutes asking the small groups to share their top 1-2 questions, adding
those to a Google Doc, and situating them within several overarching concerns for teaching large classes, such as
providing individualized instruction and grading. Finally, the remaining 20-25 minutes will be spent exploring the
proposed questions and strategies as a group with the presenters acting as moderators. After the event, attendees will
have access to the shared Google Doc of proposed questions as well as a digital version of the session handout,
sample assignments, models, and links to other resources.   
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Using Virtual Worlds to Create Engaging Learning Environments
Christa Diercksen & Keri Watson, University of Central Florida
Researchers agree that students retain more when active, student-centered learning techniques are employed and that
fun and engaging learning experiences foster higher information retention (Bonwell and Eison 1991). When
teaching large classes, whether online or in person, this can be difficult, but faculty still want to create an
environment that is personal and interactive (Carbone, 1998). Faculty want to get to know their students and they
want to provide them with opportunities to get to know them and each other (Phillips, 2008). So how can faculty
foster interpersonal relationships with their students? Although they cannot always see who is on the other side of
the computer screen or learn all the names of the anonymous faces filling the seats in lecture halls, faculty can
leverage technology to increase interaction and engagement. This poster presents information on ways in which
virtual world technologies such as Second Life and “Secret Societies of the Avant-garde” can be used to facilitate
student-to-student and student-to-faculty interaction.
Bonwell, C.; Eison, J. (1991). Active learning: creating excitement in the classroom. AEHE-ERIC Higher Education
Report No. 1. Washington, D.C.: Jossey-Bass.
Carbone, E. (1998). Teaching large classes: tools and strategies. Thousand Oaks, CA: Sage Publications.
Phillips, W. O. (2008). A study of instructor persona in the online environment. Doctoral dissertation, University of
Central Florida.

Students’ Course Perceptions Investigation in a Central China Private University
Ming Li, Yu Qin, Peng Lu, & Xiaohui Zhang, Sias International University
The purpose of this investigation was to examine how the students’ achievements were affected by the teachers’
strategies and students’ gender (n = 382). The MUSIC Model of Motivation (Jones, 2009) was used as the
foundation of this investigation. The factors indicating the teachers’ strategies include empowerment to students,
the level of interesting teaching, and caring for the students. The findings indicated that both the teachers’ strategies
and the students’ gender significantly affected student achievement. The gender prejudice in language learning and
the necessity of teachers’ professional development were also discussed.
Jones, B. D. (2009). Motivating students to engage in learning: The MUSIC Model of Academic Motivation.
International Journal of Teaching and Learning in Higher Education, 21(2), 272-285.

Relationship of Body Weight and Exercise Levels on Academic Performance in University Students
Deborah J. Good, Virginia Tech
Angela S. Anderson, Pikes Peak Community College
Previous studies implicate obesity as a confounding variable in student educational achievements, but much of this
work has been done only elementary or high school students. To determine if a correlation exists between body
weight and/or exercise level and academic performance in college students, studies were undertaken in two
consecutive years within a large university lecture class. Studies investigated the effect of body mass index (BMI)
and/or leisure time exercise on the ability to answer problem-solving questions and on the student’s final grade in
the class. A total of 279 junior and senior college students consented to participate with a gender breakdown of 204
females and 75 males, consistent with departmental demographics. Self-reported height and weight, along with the
Godin Leisure Time Exercise Questionnaire, were used to calculate BMI and exercise level, respectively. The
number of correct answers to in-class problem solving questions (PSQ) and the overall final grade for the course
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were used as variables. Data analysis consisted of linear regression with a Pearson’s R correlation and unpaired ttests, with significance set at P < 0.05. Only BMI, not exercise level, was significantly (P < 0.001) negatively
correlated with student’s final grades. PSQs were positively correlated with final grades (P < 0.001). Our findings
provide evidence that a healthy body weight correlates with maximal academic performance in a large lecture class.

Integrating Multidisciplinary Material into Active Learning Modules for Teaching Topics of Infectious
Disease in the Medical Curriculum
Shaadi F. Elswaifi, Arben Santo, Megan Thomas, & Blaise Costa, Via College of Osteopathic Medicine
Team-based and case-based active learning methods are difficult to apply to large classrooms, especially in medical
education curricula that are mainly didactic. The challenge in such curricula is the necessity to deliver variable and
large amounts of content in a short period of time. In addition, educational goals include applying information from
basic sciences to simulated real-life situation and integrating information from a variety of basic sciences, which is
challenging to achieve considering the amount of content and limited time. The teaching activity described was
performed by first-year medical students at the Via College of Osteopathic Medicine where the class consisted of
190 and 187 students during 2013 and 2014, respectively. We integrated material from microbiology, clinical
medicine, pathology, and pharmacology into one topic. The material constituted an active learning module on
musculoskeletal infections to be performed within a four-hour session. Students were organized into small groups
and provided with four medical case reports, questions related to the cases, and resources from which to learn the
material. Students were given time to study the cases before taking a quiz on the topic. The entire classroom then
met to discuss the topic with the faculty. Comprehensive answers to all the questions and an informal survey
regarding the activity were made available a few days after the activity. Exam results, a post activity survey, student
course evaluations, and informal student feedback were used to evaluate the activity. Overall response to the activity
was positive. Student exam performance was comparable to performance when traditional lectures were used.
Survey and student feedback were positive and included suggestions to improve the activity. We believe that the
design of the cases and questions, selection of resource material, media format for delivering the content, and the
faculty discussion were critical factors for success of this activity.

Teaching Science to Non-Majors: An Evaluation of a Flipped Classroom Experiment
Neeta Connally, Edwin Wong, & Theodora Pinou, Western Connecticut State University
“Flipping the classroom” is a pedagogical approach that promotes active learning in the classroom while having
students study class content (e.g., lecture material) and other material outside of the classroom. One approach to a
flipped classroom involves having students watch recorded short video lectures outside of class, taking notes on the
video, and taking an online quiz on the material. This happens in the days prior to the class meeting. During the
class meeting following this assignment, the students engage in a classroom activity, such as group work,
worksheets, and/or class discussions. Little data regarding the effectiveness of a flipped classroom approach exist,
especially in the field of biology, and in large non-majors science classes. Accordingly, we introduced non-majors
biology material to two large class sections (n=80 and n=60, respectively). Each unit of the class was taught using
either a traditional lecture or a flipped classroom approach. The methods alternated between each unit and class
section. The same instructor taught both classes for a given unit. We present the results from the first year of a twoyear study. In two semesters, flipped classroom students performed an average of 2.8% (range 0 – 6.73%) better on
exams than students taught in a traditional lecture setting. Factors that may confound the data, such as classroom
size, instructor differences, and inherent differences between student groups, are evaluated and discussed. Student
attitudes regarding the flipped approach are also presented.
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Culturally Competent Educators Creating Inclusive Learning Spaces: Addressing Diversity by Implementing
Culturally Relevant Pedagogy
Whitney Wright, Virginia Tech
Culturally relevant pedagogy (CRP) is an approach to systemic change in education. CRP addresses the
homogeneity of the teacher population and the heterogeneity of the student population which may have an
adversarial effect on the achievement of underrepresented students. This study employs a qualitative methodology
which focuses on the experiences of Black students attending predominantly White institutions (PWIs). CRP is an
approach to systemic change to address diversity in the United States’ education system. CRP advocates for teachers
to become culturally competent through self-reflection of behaviors, attitudes and perceptions of students from
different backgrounds, to infuse diverse experiences into curriculum and to engage students in meaningful dialogue
which encourages students to questions the status quo. Culturally competent educators provide culturally congruent
instruction. In that educational space, students can achieve while maintaining their cultural capital. In review of the
literature, the theoretical frameworks, themes gleaned from research, CRP in practice through content areas and
implications for further discourses has been identified. CRP relies on three criteria: (a) students must experience
academic success; (b) students must develop and/or maintain cultural competence; and (c) students must develop a
critical consciousness through which they challenge the status quo of the current social order (Ladson-Billings,
1995). This qualitative study consist of a small focus group. The narratives in this study, derive from African
American graduate students. Their insights inform us of some experiences of African American students on
predominantly white college campuses.
Ladson-Billings, G. (1995) But that’s just good teaching! The case for culturally relevant pedagogy. Theory into
practice 34:3, 159-165.

Lessons Learned from CIDER Certificate Programs: A Focus on Teaching Large Courses in Agricultural
and Applied Economics
Mary A. Marchant, Kim Morgan, Gustavo Ferreira, Sarah Asebedo, & Rose Jeter, Virginia Tech
Marchant, Morgan, Ferreira and Asebedo, faculty members in Virginia Tech’s (VT) Department of Agricultural and
Applied Economics (AAEC), each completed teaching excellence certificate programs through VT’s Center for
Instructional Development and Educational Research (CIDER). Jeter, AAEC Communications Manager and
Instructor, holds a Master’s degree in Education and has assisted in AAEC curriculum development and evaluation.
Marchant completed CIDER’s “Large Class Teaching Certificate Program,” while Morgan, Ferreira and Asebedo
completed CIDER’s “New Faculty/Early Career Teaching Certificate Program.” All teach large AAEC classes,
which include students from a variety of majors. Thus, key challenges include teaching logistics for large student
numbers, as well as maintaining student interest in course content for non-majors. This poster provides highlights of
key lessons learned through these CIDER teaching certificate programs—both general lessons on course design,
lesson plans, evaluation and student engagement, as well as specific large class management strategies.

Using the Community of Practice Model to Encourage Experience- and Resource-Sharing Among
Coordinators of Large Undergraduate Courses
Michelle L. Hardee, Christy Friend, & Maureen Petkewich, University of South Carolina
Communities of practice (CoPs) provide faculty members who share common concerns and a desire to deepen their
knowledge and expertise with an opportunity to interact on an ongoing basis (Wenger, McDermott, & Snyder, cited
in Cox, 2005). Such CoPs facilitate informal community relationships and allow for a dynamic bottom-up learning
initiative (Lee & Shaari, 2012) that evolves with the CoP’s priorities and needs over time. Implied in these CoPs is
a shared competence and interest, in which participants develop a shared repertoire of resources, experiences, and
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practice via informal discussion meetings and online interaction within an inclusive environment (Wenger, 2006).
Often, however, such “pockets of collaboration” (Cox, 2005) are nonexistent among university groups that could
most benefit, due to lack of communication and organizational facilitation. Based on faculty recommendations, in
fall 2014 our Center launched a CoP for Coordinators of Large Undergraduate Courses, the first of its kind at the
university. Led by a Faculty Fellow, the organization involved informal bi-semester meetings organized around
members’ interests and needs. Our initial questions regarding development of the CoP included: would a CoP be
valued by Coordinators of Large Undergraduate Courses (CLUCs) at this RU/VH university; what resources and
best practices should be derived from the CoP; and would this CoP be dynamic, impactful, and enduring?
Invitations were sent to 103 course coordinators across university disciplines, with a 44% positive response.
Participants who expressed interest were responsible for developing topics of discussion at future meetings. The
CoP was enhanced by the use of Blackboard, which fostered asynchronous conversations, networking, and content
sharing. Following the inaugural implementation year, members were given a follow-up response questionnaire (in
progress). This feedback, presented here along with alignment of activities to recommended CoP development
criteria (Jakovljevic et. al, 2013), will guide improvements for the coming year.
Cox, A. (2005). What are communities of practice? A comparative review of four seminal works. Journal of
Information Science, 31(6), 527-540.
Jakovljevic, M., Buckley, S., & Bushney, M. (2013, June). Forming Communities of Practice in Higher Education:
A Theoretical Perspective. Paper presented at the annual meeting of MakeLearn, the International Scientific
Conference on Management of Knowledge and Learning, Zadar, Croatia. Paper retrieved from:
https://ideas.repec.org/h/tkp/mklp13/1107-1119.html
Lee, D. & Shaari, I. (2012). Professional Identity or Best Practices? An Exploration of the Synergies between
Professional Learning Communities and Communities of Practices. Creative Education, 3(2), 457-460.
Wenger, E. (2006). Communities of Practice: A Brief Introduction. Retrieved April 20, 2015, from: http://wengertrayner.com/intro-to-cops/.
Wenger, E., McDermott, R., and Snyder, W. (2002). Cultivating Communities of Practice. Boston, MA: Harvard
Business School Press.

“To Do” and “Not to Do” List: A Quick Guide in Learner-Centered Large Classes
Shireen Hafez, Virginia Tech
The escalation of sources of distractions and decline of students’ attention in large classes drive the need for
effective pedagogy practices. “High quality” faculty are those possessing both deep knowledge and extensive
experience, but – equally importantly – an ability to transfer that knowledge and experience to students effectively
i.e. teaching style. Maintaining students’ attention in class by promoting their engagement is the most important and
challenging duty of a teacher. This is particularly crucial in large classes where sources of distraction are abundant.
The fundamental problem in a learner’s centered environment is not availability of content, but availability of
motivation. Faculty-student contact is the most important and consistent source of students’ motivation. The goal of
this session is to provide a guide to new faculty for effective teaching strategies, and to remind senior faculty of
good practices for large classes. Planning to get and maintain students’ attention should start before the class, during
preparation of class materials. Good practices include class greeting with “magic smile”, showing unceasing interest
and enthusiasm, setting rules and expectations up-front, and defining specific class objectives. Higher expectations
result in higher performance. Engagement, fostering an active learning environment, enhancing critical thinking,
teaching patterns and making connections, providing immediate verbal rewards, acknowledging thoughtful
questions, and incorporation of individual life events whenever possible; all improve learning. Good practices also
include using varied vocal and non-vocal expressions; promotion of exercise (even during class); summarizing facts;
and exploiting previously learned materials. Teachers should avoid going over time and “cramming” information.
Moreover they should set a professional example to students. Actions taken by the instructor during class impact
students’ lifelong learning. Teaching practices should be focused on promoting critical thinking and long-term
learning.
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Faculty Voices: A Survey of Large Class Instructors
Tiffany Shoop & Stephan Munz, Virginia Tech
This poster presents highlights from a survey of 98 large class instructors from a large, land grant university. The
results of the survey, which was conducted in the fall semester of 2013, revealed: (1) the top instructional strategies
and assignments large class instructors were currently incorporating in their classes, (2) the top instructional
strategies and assignments the instructors wanted to learn more about for their classes, and (3) the top
concerns/challenges the instructors encountered in their classes. The findings showed a difference between the more
traditional strategies and assignments respondents reported using in their large classes (i.e., lecture with visuals aids,
in-class test/exams, homework) and the more active learning-based approaches they expressed interest in using in
their large classes (i.e., flipped classroom activities, in-class active learning strategies, experiential learning
projects). The survey also highlighted common problems that large class instructors face, such as class distractions,
classroom space/design, and cheating. This project points to the need for more faculty development programs for
instructors of large classes that focus on current teaching strategies based on principles of active learning and student
engagement as well as address the concerns and challenges of those teaching in large classrooms.

Taking Students Out of the Classroom and on a Financial Journey
Oscar J. Solis, Virginia Tech
The month of April is known as Financial Literacy Month in the United States. On April 14, 2015, I took 140
students in the family financial management class out of the large classroom setting and on a financial journey. We
did not have to travel very far; our voyages led us to the Virginia Tech Library. At the library, we attended the 2015
Financial Literacy Event hosted for the Virginia Tech community. The event highlighted six financial infographics
presented in an open floor setting on six 70-inch monitors. The six financial topics included: budgeting basics,
conquering credit, how to be a smart shopper, how to manage student loan debt, kick-starting your first job and life
after college. The family financial management students were able to learn about essential financial topics by
viewing the six infographics which included facts, statistics and helpful tips. Students also participated in an
interactive financial activity where they completed a form with a combination of fill in the blank, multiple choice,
and short answer questions about the infographics. Students also shared which infographic topic they were most
interested in and why. The financial literacy event was an opportunity for the family financial management class
(140 students) to interact and engage in a fun, enthusiastic and interactive environment and learn beyond the
traditional classroom setting.

The Large Course Redesign (LCR) Program
Jaesoon An & Debra Smith, University of North Carolina Charlotte
The LCR program at UNC Charlotte is a faculty development program based on project-based and faculty-centered
instructional design. Faculty members who teach multiple sections of a large-enrollment course work as a team to
redesign the whole course. The pioneering LCR project was a collaborative effort between the Center for Teaching
and Learning (CTL) and the Spanish program of the Department of Languages and Culture Studies. The project
participated in NCAT’s Colleagues Committed to Redesign (C2R) program, extending the internal collaboration
into the national level. After successful completion of the Spanish project, the LCR program evolved into a grant
program funded by the provost’s office. So far, eight faculty teams have participated in the LCR program, including
Spanish, Psychology, Physics, Chemistry, Political Science, Sociology, Africana Studies, and First-Year Writing.
Additionally, three more redesign projects have been funded by UNC General Administration. In terms of redesign
course formats, faculty teams were more open to the idea of blending online activities with classroom activities.
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Most teams reduced the lecture time or class seat time to allow for student-regulated learning activities in online
systems or in face-to-face small groups if teaching assistants and small classrooms were available. Important
processes of the redesign project include planning, pilot and data collection, and Scholarship of Teaching and
Learning (SOTL) activities. Facilitation of teamwork among faculty members is a critical aspect of LCR program
administration. Several strategies are used to facilitate collaboration among faculty members and to build
communities of project. Implications of the LCR program include diverse administrative issues in addition to the
discussion of pedagogies and technology needs. This poster session will provide information on 1) administration of
the LCR program, 2) processes of redesign projects, 3) pedagogies of redesigned courses, and 4) implications of the
LCR program.
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Reclaiming the Lecture: Students’ Positive Perceptions of Large Lecture Classes
Mick Charney, Kansas State University
Abstract: The time-honored lecture teaching format, more than any other, remains the signature
pedagogy of so many large introductory courses in so many disciplines just exactly because it
continues to be the one most pragmatic face-to-face method that facilitates massive information
transfers, or “data dumping,” to multitudes of students. And yet, it has been roundly condemned
for teaching students what to memorize and regurgitate but not how to learn. Indeed, so
diminished is its reputation of late, that “large lecture” has become something of a meme for
everything that is wrong with higher education. Nevertheless, are there instances when the large
lecture class is regarded by students themselves to be a preferred mode of learning? In early 2015,
a group of 500+ undergraduate students at a Midwestern university, all enrolled in one or another
large lecture class, were surveyed on their views of this particular teaching format. Their responses
suggest that they are not as adverse to large lecture classes as one might suspect and yet they do
decidedly possess strong preferences on the manner by which such courses ought to be conducted.
Lecturers can capitalize on those preferences and reclaim the large lecture class for a new age.
Literature Review
That the stature of the large lecture class has been tarnished—even maligned—over the last two decades is
undeniable and, not coincidentally, inextricably intertwined with demands for pedagogical currency emanating from
the vigorous promotion of more progressivist teaching methods, or “active learning.” However, in recent years,
active learning itself has come under increasing scrutiny. For instance, one study of student resistance to active
learning in science lecture classes (Seidel, 2013) conjectures about the possible origins of such resistance and then
suggests strategies that might head it off. Rob Kelly, in his last article authored as editor of The Teaching Professor
newsletter (April 2015), opined that, while we have a professional obligation “to try to reach all students,…we are
destined to fail with some, and it’s egotistical to imagine otherwise.” That statement alone represents quite a
moderation of tone for a publication that has been the premier purveyor and fervent proponent of active learning as a
virtual panacea for most all educational dilemmas. Another more contentiously titled polemic published one decade
ago, “Why ‘Active Learning’ Can Be Perilous to the Profession” (Mattson, 2005), anticipated the growing doubts
and concerns about active learning that have found root in today’s academy. For instance, a quick review of merely
the titles of recent, similarly-focused articles and blogs reveals the extent to which the “conventional wisdom” of
active learning has not always held up under the microscope: “A Few Concerns about the Rush to Flip,” “Why
Students Should Be Taking Notes,” “The Pen Is Mightier than the Keyboard,” “The Unspoken Problem with LowStakes Assignments,” and “Is Praise Undermining Student Motivation?” This redirected interrogation of the
canon—away from lectures to the more problematic aspects of active learning—naturally prompts a closer
inspection of the efficacious aspects of large lecture classes. The lecture class, because of its intrinsic passivity, had
often been stereotyped in SoTL literature as the exact antithesis to active learning and thus, by implication,
inherently pernicious and deadly. Yet new evidence suggests that the lecture may not be dying after all—but is on
the mend instead.
Methodology
Is the large lecture class ever regarded by students themselves to be a preferred mode of learning and under what
conditions? In short, do students appreciate the art of lecturing in the academy? In early 2015, a group of 500+
undergraduate students at a large Midwestern university, all enrolled in one or another large lecture course, were
surveyed with respect to their views on large classes. Students were offered no incentive to complete the 24-question
online survey, eight questions of which were demographic in nature—gender, year in school, general field of study,
and so forth. The questionnaire itself was designed with three overarching parameters in mind: (1) it asked students
to assess their large lecture experiences in the aggregate and, therefore, sidestepped the issue of individual instructor
evaluations or particular course ratings; (2) it sought to cast a more positive tone across the issue of large classes by
seeking students’ opinions not on what was wrong with them but what was right; and (3) it tapped into students’
desires for ownership of the issue by employing more interactive question formats such as matrices, slider-scales,
and click-and-drag answer options in addition to the usual multiple-choice questions. The survey sought insight into
both students’ actual encounters with as well as their idealized preferences for this particular instructional format.
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Similarly, students were tasked with ascribing to their instructors collectively those characteristics—actual and
idealized—that they judged to be the most effective for learning course content within a large lecture hall. Both
student-centered and teacher-centered traits of lecturers were examined.
Results
Among the more noteworthy results of this survey, students strongly agreed that the best large lecture classes were
those that placed heavy emphasis upon the use of visual aids as companions to one-way discussions (lecturing) and
only marginally agreed that small amounts of active learning (physical activities and multi-person discussions) were
desirable. They also greatly valued instructors who knew the course content thoroughly, exhibited passion for the
subject, and were prepared and well-organized. The integration of digital technologies and varied teaching
techniques were notably less important to students than lecturers’ efforts to punctuate important points, translate
course content, or demonstrate problem-solving techniques. Metaphorical instructor attributes—such as coach,
cheerleader, entertainer, friend—were considerably less valued than more academic labels—such as teacher, expert,
mentor, philosopher. While most students agreed that their large classes were more assemblies of “strangers” than
“communities” of learners, they did generally judge their instructors to have struck a balance between “sage on the
stage” and “guide on the side.” When asked whether or not large lecture classes ought to foster a personal sense of
social agency, students regarded that educational objective to be the least important among five choices.
Discussion
The survey confirms that students are able to find value even in those large lecture courses that make little effort to
integrate active learning strategies. While their passivity in such classes, even those large classes that do utilize
significant amounts of active learning, has been taken by some pedagogical progressivists to be a sign that large
lecture classes are simply ineffectual, students themselves seem to contend that simple listening by itself needs to be
valued more highly both as a legitimate form of participation and as a defensible means of acquiring knowledge. In
short, when taken seriously by all parties, even large lectures are an effective way to teach people who want to learn.
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Individual Sustainability: Teaching Intentional Self-development in Large Classes
Eric Pappas, James Madison University
Abstract: Teaching behavioral change processes in two large classes (300/100 students) presents
a challenge for subject matter normally more suitable for smaller classes. Individual behavior
creates the foundation for action in social, economic, and environmental sustainability, and
potentially guides our ability to work with one another to make life-affirming decisions. In short,
it is a matter of aligning our day-to-day behaviors with our well-stated values that will result in
greater self-development. The general objective of this large class research is to determine how an
interactive website designed for large classes and providing multisource feedback on personality
motivates students to change their behaviors or values, or to align their behaviors and values. We
believe that creating a “cognitive dissonance” between individuals’ values and behaviors tends to
encourage them to balance more effectively the self-knowledge that motivates intentional personal
development towards more sustainable behavior. Students indicated changes in their awareness,
behaviors, and values following the study; some students indicated greater alignment between
values and behaviors.
Literature Review
Psychologists, educators, and philosophers have noted the complex nature of what constitutes personality and how it
manifests itself, and some have indicated that personality characteristics are dependent upon each other in order to
produce highly functioning individuals capable of intentional self-development. If one understands the complexities
and interconnectedness of one’s own individual sustainability contexts (social, emotional, intellectual, physical,
philosophical), then he or she might well transfer this understanding to address a variety of community problems
(Pappas & Pappas, 2011).
There are countless historical roots here. Bertrand Russell outlines the mutually dependent components of a holistic
intellectual life which consists of “beliefs, reasoning, theories of knowledge, and metaphysics...out of which our
philosophical outlook evolves” (Russell, 1921/2005, p.139). Hegel (1892) views the “whole” of existence as a nonself-contradictory complex system. James (1890/1950) delineates the constituents of the self as “the material self,
the social self, the spiritual self, and the pure ego” (p.292). These factors, he says, provide the human foundation for
self-seeking and self-preservation, an understanding of one’s self in the broadest sense.
John Dewey (1910/1997) refers to consciousness as composed of “natural and social operations” (p.244) and is a
“connected course of experience” (p.249). Abraham Maslow (1968) describes the 13 characteristics of a selfactualized individual and notes these characteristics as a path to “a fuller knowledge of, and acceptance of, the
person’s own intrinsic nature, as an unceasing trend toward unity, integration, or synergy within the person” (p.25).
Carl Rogers (1980) notes the “Qualities of the Person of Tomorrow,” twelve characteristics of a highly functioning
and balanced individual, a list characterized by “a world in which the mind, in its larger sense, is both aware of, and
creates, the new reality” (p.352).
Prince and Felder (2000) note the value of inductive teaching in large classes, in which assignments are active and
relevant to students’ lives. According to Benjamin (1991), 95% of large classes are lecture only, and Faust and
Paulson (1998) stress that, there “remains much misunderstanding and mistrust of the pedagogical movement behind
the research” (p. 3) of teaching large classes. The research in this presentation addresses some of these
misunderstandings.
Methodology
The purpose of this research is to experiment with using behaviors as learning outcomes in large classes, work most
common only to smaller psychology classes. This (published) study compared the results of two groups of students
during the Spring 2013 semester: 1) 300 students in a general education science and technology class geared to
intentional self-development (about 80% of whom are first-year students) and 2) 96 upper-class psychology
students in a required psychology course in which there was no instruction related to individual sustainability. Both
groups took the Sustainable Personality Survey on PersonalityPad.org: a 50-item survey that assesses individual
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sustainability in the following contexts: emotional, social, physical, philosophical, and intellectual using a sevenpoint Likert Scale (strongly disagree—strongly agree). Following the Sustainable Personality Survey, students
reflected on their responses in a post-survey, and wrote short reflective essays. Each student was asked to list up to
five behavioral changes she experienced due to participating in this study.
Data Analysis and Results
Responses to four questions from the follow-up survey were examined; these indicate the degree to which students
reported that the survey feedback produced a greater awareness of individual sustainability, motivation to change
behaviors and values, and alignment of behaviors with values. A series of four independent samples t-tests were
conducted to determine if reported study outcomes were significantly different in the science and technology (S&T)
class compared to the psychology class. Participants reported significantly more awareness of issues related to
individual sustainability in the S&T class (M = 6.2, SD = 0.67) compared to those in the Psychology class (M = 5.7,
SD = 1.00), [t(195) = 4.15, p < 0.001]. Reported motivation to change behaviors was significantly higher in the
S&T class (M = 6.0, SD = 0.96) than in the Psychology class (M = 4.5, SD = 1.47), [t(195) = 8.67 13.45, p < 0.001].
Reported motivation to change values also was significantly higher in the S&T class (M = 5.0, SD = 1.49) than in
the Psychology class (M = 3.9, SD = 1.48), [t(195) = 5.34, p < 0.001].
Our data indicate that student awareness of personality topics increased. The S&T students reported slightly higher
levels of increased awareness than the psychology students (100% vs. 94%). While more S & T students reported
greater motivation toward behavioral changes than the psychology students (96% vs. 60%) or engaging in actual
behavioral changes (66% vs. 50%), both groups had substantial numbers making personal changes. Fewer students
report making changes in values due to their interaction with the website and survey. Over 73% of S & T students
and 40% of psychology students reported motivation toward making some changes in values, and 41% vs. 22%
reporting actual changes in values. The final issue, whether students tended to better align their behaviors with their
values, S&T students reported 90% agreement, and psychology students reported 48% agreement.
Discussion/Conclusion
Our results in this study are encouraging, and we continue to research these effects. If students’ self-reports are to
be believed to any degree, this study yielded measureable changes in personal awareness, values, and behavioral
change. Most importantly, because students experienced some success in these improved behaviors (that is,
behaviors aligned with their values), their narratives reflected an improved sense of personal integrity and selfesteem. It is true here, perhaps, that if a change in one’s behaviors improves daily life, then those behaviors tend to
be repeated and perhaps become a personality characteristic (Pappas & Pappas, 2011).
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A Picture Speaks a Thousand Words: Using Photographic “Snapsignments” to Effectively and Efficiently
Assess Higher Order Cognitive Skills in Large Classes
Jane E. Machin & M. Gracie Nelson, Radford University
Abstract: Traditional assessment techniques that aim to evaluate skills such as problem solving
and critical thinking are frequently foregone in large classes due to the daunting grading prospect
they present. Instead, assessment takes the form of multiple-choice tests and short-answer
questions that foster shallow learning strategies such as rote memorization of concepts. Here, a
new assessment method is introduced: Snapsignments. Through the use of photography, individual
projects can be assigned that necessitate higher order cognitive functions but ease the grading
grind. The implementation of the technique in four sections of a mass class is discussed and the
benefits for students and faculty are presented.
Goals and Objectives
After attending this session, participants will understand what Snapsignments are, the value they provide, and when
they are appropriate to use. Moreover, participants will be able to modify assignments in order to implement
Snapsignments in their own classroom.
Literature Review
Learning that requires higher order cognitive functions such as the ability to apply, analyze, evaluate, and create is
considered essential for today’s graduate (King, Goodson, Rohani, 1998). This deep learning is typically assessed
through labor intensive assignments like written essays. In large classes, however, the workload to implement and
grade such projects quickly becomes unfeasible, and they are sacrificed in favor of more manageable tasks, such as
multiple choice exams (Cuseo, 2007). These tend to test only the lower order cognitive processes of Bloom’s
taxonomy (e.g. remembering or understanding; Krathwohl, 2002), fostering shallow learning strategies that
minimize student engagement in the classroom (Scouller, 1998). Given the exponential growth of large classes on
campuses nationwide, especially in first-year courses, this is of great concern: lower-division courses inform
students of the skills they should expect to demonstrate during the rest of their college career (Cuseo, 2007). Here,
we introduce a new assessment method, Snapsignments. In a Snapsignment, the problem question does not change.
Rather, the form of the solution differs. In brief, students answer Snapsignments using photographs, not written
essays, to reveal their higher order cognitive thinking. Research shows that images are processed more quickly and
automatically, and the connection between an image and its meaning is more direct than it is for words (e.g. Carr et
al. 1982). Pictures may also facilitate a more accurate understanding of the material (Bobrow and Norman, 1975).
Methodology
The Snapsignment method was used to evaluate creative problem solving skills in four sections of a mass class
(approximately 120 students in each section). The course is open to all majors and grade levels. Individually graded
projects challenge students to perform an everyday behavior differently. Past challenges include sharing differently,
eating differently, dressing differently and conversing differently. Successful completion of the projects requires
students to apply appropriate ideation techniques to design and implement solutions that are novel, well-planned,
thought-provoking and daring. Students upload (to a class discussion board) photo(s) documenting their process and
solution. Guided by a rubric, the instructor grades the photo substance (not the image quality). Instructor feedback is
given individually and in class to improve understanding and performance of related course concepts. Examples of
high scoring submissions are presented in Figure 1.
Results
Grading of the 120 individual photo submissions in each section took approximately two hours, or about one minute
per assignment. This compares to a grading time of more than five minutes per assignment when a similar exercise
was answered in essay format. The grading experience was also more entertaining and enjoyable.
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Figure 1: Snapsignment
Example: “Eating Differently”

Discussion
In a Snapsignment, students photograph the product of their creative problem solving. For faculty, the Snapsignment
method has the potential to make individual assessment of higher order thinking skills in a mass class a viable
option. The Snapsignment method also benefits students. Visually illustrating high and low quality work makes
grading criteria transparent. Students unanimously agreed, for example, that someone wearing a sweatshirt in
reverse in their dorm room exhibited a less novel, planned, and daring solution to the challenge of “dressing
differently” than someone wearing a bathrobe to complete their food shopping at Walmart. This is likely due to the
fact that students today are discerning visual communicators (Oblinger and Oblinger, 2005). Snapsignments may
further cultivate their visual literacy skills, an important workforce proficiency (Avgerinou & Ericson, 1997).
Taking photos can improve creative thinking, even in science and math (Munakata & Vaidya, 2012). The reduced
emphasis on writing ability means Snapsignments may benefit students with different learning styles and may more
fairly assess the complex student mix often encountered in mass classes, with students from different majors, class
years, and backgrounds. Future work should seek empirical confirmation of these potential benefits. Other graphical
representations (e.g. drawings, diagrams, flow charts, or collages) should also be explored. The potential for
Snapsignments to effectively evaluate higher order skills in different domains also needs investigating. In sum,
Snapsignments offer a promising new way to effectively and efficiently assess deep learning in mass classes.
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Authentic Assessment in Large Classrooms: Oxymoron or Opportunity?
Kate Drezek McConnell, John Chermak, Virginia Tech
Abstract:. One strategy for mitigating the perceived disconnect between teaching, learning, and
assessment is the use of more learner-centered, authentic assessments that are embedded within
actual courses. That said, learner-centered, authentic assessment is not easy always easy to
implement, nor does the use of course-embedded activities automatically ensure that learnercentered assessment is taking place. Learner-centered assessment has been characterized as the
missing part of pedagogy, and becomes even more challenging to implement when the scale and
size of a course are seen as logistically and pedagogically prohibitive. The challenges inherent to
teaching large classes – how can I move away from traditional lecture? How do I facilitate inclass participation and discussion in a large class? How can I move beyond multiple choice? –
represent assessment challenges as well as opportunities. This session will explore those
challenges, and discuss concrete tools and techniques for turning them into legitimate, coursebased assessment of student learning in large classes. Participants will leave the session with a
tangible, instructional design plan for incorporating one or more strategies into their own large
class.
Literature Review
In the online issue of, senior reporter David Glenn’s September 7, 2010, column in the online issue of The Chronicle
of Higher Education delineated the case against student learning outcomes assessment by soliciting readers’
feedback on the very worst assessment projects ever encountered and their fears for the future of assessment.
Predictably, some comments adamantly opposed assessment in higher education, with one even likening assessment
work to one of Dante’s circles of hell. That said, the majority of the comments were more measured in tone, with
most critiques stemming from a single major flaw: a large disconnect between what educators value most – teaching
and learning – and the assessment activities they had experienced on their campuses.
One possible strategy for mitigating this disconnect between teaching, learning, and assessment is the use of more
authentic assessments that are embedded within actual courses. This is also known as “learner-centered” (versus
accountability-centered, or faculty-centered) assessment. Done correctly, learner-centered assessment helps focus
“the primary attention of teachers and students on observing and improving learning, rather than on observing and
improving teaching” (Angelo & Cross, 1993, p. 4). Learner-centered assessment, however, is not easy always easy
to implement, nor does the use of course-embedded activities automatically ensure that learner-centered assessment
is taking place. Learner-centered assessment has been characterized as the missing part of pedagogy (Brookhart,
1999), In other words, course activities and assignments “double” as data collections for assessing student learning.
However, simply calling something “data” does not make it so.
McConnell and Doolittle (2012) posit that issues with course-based assessment are most often not traditional
measurement issues, but pedagogical ones:
It is our contention that, for classroom assessment to generate meaningful information, all aspects
of the classroom experience must align pedagogically. This alignment must take into consideration
the course outcomes and content, the learners themselves, the instructional and performance
contexts, and the pedagogical strategies used. In other words, assessment must be related to the
what, who, and how of teaching and learning (p. 16).
This picture is further complicated when considering large classes.
Goals/Objectives
(1)   Introduce participants to the principles of “authentic”, learner-centered assessment, and how they can be
incorporated to promote student learning in large classes
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(2)   Provide examples of authentic, learner-centered assessment strategies that have been successfully
implemented in large classes
(3)   Engage participants in a “design challenge” in which they must identify one authentic, learner-centered
assessment strategy and work through its implementation using an instructional design framework
Description
Participants will be asked to “roll up their sleeves” and engage in both discussion and activities that, in the end,
result in a tangible instructional design plan/template that they can take back to their home classes to either
implement in their own teaching or share with others (e.g., faculty development professionals, assessment
professionals) to further their own campus conversation about authentic, learner-centered assessment in large
classrooms.
Discussion
The challenges inherent to teaching large classes – how can I move away from traditional lecture? How do I
facilitate in-class participation and discussion in a large class? How can I move beyond multiple choice? –
represent assessment challenges as well as opportunities. This session will explore those challenges, and discuss
concrete tools and techniques for turning them into legitimate, course-based assessment of student learning in large
classes, with the ultimate goal of creating a toolkit of pedagogical approaches that aim to enhance students’ longterm retention and transfer of learning (Halpern & Hakel, 2003), the penultimate goal of college teaching.
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The Untethered Professor: Strategies for Shrinking the Large Lecture Hall
Joseph S. Merola, Virginia Tech
Abstract: As colleges and universities strive to deal with increasing numbers of students,
especially in introductory courses, class sizes have grown dramatically. It is not uncommon to
find class sizes of 500 even in what might be considered a “small” university. The obstacles
toward providing a meaningful educational experience in those sized classes are many: can the
student see the lecturer; can the student see the lecturer’s writing; can the student hear the lecturer;
and, can the student remain engaged during the entire class time? This practice session only
addresses a small part of the challenges faced by the large-class teacher: how to virtually “shrink”
the size of the classroom to provide the student with as meaningful an educational experience as
possible. This session will show one approach to closing the large lecture hall gap between
student and lecturer: using a wireless computer or tablet with a suitable projector system. In that
way, the lecturer is not tethered to the front of the hall with a rigid gap between teacher and
student. This session will concentrate on inexpensive solutions to deal with this issue.
Literature Review
For large state universities, with a high percentage of majors requiring General Chemistry in their first year, large
class sizes of 200 to even 500 students are often the norm. (USNews, 2007) A study of effectiveness of class size
based on student evaluations showed poor results with larger class size. (Toby, 1993) Writing on black (or white)
boards is often no longer a viable method of presenting material due to viewing limitations in rooms. Technology
involving projecting material, whether PowerPoint or some other suitable program, can help to overcome the visual
problems of a large classroom. Putting multiple viewing screens throughout the lecture hall can increase the
viability of this method. However, it was learned fairly quickly that “canned” presentations can cause information
overload as slide after slide is presented too quickly for the students to digest the content. Mobile devices,
especially tablets, have made a large impact in education on both teaching and learning (Cicchino & Mirliss, 2004;
Stensaas, 2005). From the student perspective, a Tablet PC allows for natural handwriting for note taking. From the
teacher perspective, the Tablet PC affords a style of lecturing that can include the best of the computer based
(multimedia and high resolution graphics) and of more traditional methods (handwritten annotations). Programs to
facilitate the use of Tablet PCs first appeared in computer science courses, then in engineering in general(Tront,
2007; Tront, Eligeti, & Prey, 2007; Walker, Stremler, Johnston, Bruff, & Brophy, 2008). Of particular relevance to
my field, Tablet PCs have been shown to facilitate lecturing in chemistry and software to take advantage of the
Tablet PC’s input capability in the drawing of complex organic structures has been developed (Arbuckle-Keil, 2005;
Cooper, Grove, Pargas, Bryfczynski, & Gatlin, 2009; Derting & Cox, 2008; Ouyang & Davis, 2007; Pargas, Cooper,
Williams, & Bryfczynski, 2008; Tenneson & Becker, 2005; Tofan, 2010). Regardless of the platform, many of the
studies involving technology have the teacher tethered to the front of the room to allow for their tablet/computer to
interface with the projection system with a cable. This sets up a distance barrier between the students and the
teacher – a barrier that can, in part, be overcome by the use of wireless projection.
Goals and Objectives
This practice session will focus on large classroom lectures in general chemistry, but the practices apply to many
large room situations. The common method of projecting from a device is to use a video cable attached to a control
system in the lecture hall. No matter the case, the effect is to tether the lecturer to the front of the lecture hall if he or
she is to take advantage of the device’s annotating capability. (One can roam the room using a wireless controller to
advance presentations but that does not take advantage of annotation.) This has the effect of solidifying the distance
between teacher and learner in that environment. This is the same barrier that one would have in writing on a
black/whiteboard or an overhead projector and so represents a step backward in the use of technology for the large
lecture classroom. A second feature of the particular general chemistry classroom to be discussed in this session is
that it is a diverse mix of students – engineering majors along with a variety of other majors. This translates into a
diversity of technological savvy and computer capability as well. Although the engineering students have Tablet
PCs, they are not the majority of the class and so programs such as Classroom Presenter(Anderson et al., 2007),
Ubiquitous Presenter(Wilkerson, Griswold, & Simon, 2005) or DyKnow Vision(Sneller, 2008) cannot be used for
the benefit of all.
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In this practice session, my approach to break down the teacher-learner distance will be demonstrated. One solution
is a wireless display adapter. Currently, some devices sell for just a little over $100 and consist of a very small usb
dongle that plugs into the device and a small base station that is attached to the projector via a standard video cable.
Another inexpensive alternative is to use AppleTV with iPads or iPhones (and even with PCs). The net result is that
the professor is untethered and free to roam around the lecture hall and interact more closely with the students.
Clickers have proven to be an effective way to get a pulse on student learning. If the students show a mastery of the
material by their responses, the professor can feel comfortable in moving forward. If the responses show that there is
not a clear understanding of the concept behind the question, time invested in having the students discuss the
question in small groups followed by a further explanation by the teacher is time well spent. One device that has
become universal and which students always seem to have with them is the cell phone with texting capability. This
practice session will demonstrate one such cell-phone based polling system and show how it can easily be included
in PowerPoint presentations to provide exactly the same feedback as a clicker system (Geary, 2008).
The combination of an untethered Tablet PC, a cell phone based polling system and other miscellaneous software
programs has helped to break down the distance between the teacher and learner in the large classroom situations I
have experienced. A combination of my subjective feelings as well as student responses support that these strategies
help make the large classroom lecture a friendlier and more favorable environment for both teacher and learner. I
hope to mount a more directed research project in the future by teaching different sections of general chemistry one
with and one without the tools described above.
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Investigating Links between Motivation, Student Learning Strategies, and Achievement on High Stakes Tests
in Large Undergraduate Courses
Jacob Grohs, Glenda Young, & David Knight, Virginia Tech
Abstract: This research session reports on results of an ongoing study exploring links between
student motivation, specific means of course engagement and study strategies, and achievement in
large undergraduate mechanics courses. This session offers key findings from the ongoing work,
discusses future improvements to the methodology, and encourages participants to consider what
elements of the study might be implemented in different large class contexts to inform further
research and improved educational practice.
Literature Review
Undergraduate engineering mechanics courses are often characterized by rigorous course content and lectures as the
predominant pedagogical approach. They are situated in the overall engineering curriculum as the last of the general
engineering courses before individuals separate into specific disciplines. Further, because of large class sizes and
departmental standardization of curriculum, assessment of learning in the class is often relegated to online autograding of homework and several high-stakes tests based on a fixed course schedule. This mechanization of the
courses affects satisfaction and engagement for both students and teachers. Thus, fundamental courses in
engineering mechanics represent significant hurdles for student persistence and success in engineering (Lord &
Chen, 2014).
One of the most common targets for improving teaching and learning of mechanics courses is the lecture-style
delivery method itself. Halpern and Hakel (2003) argue that lectures can be “one of the worst arrangements for indepth understanding” as “understanding is an interpretive process in which students must be active participants” (p.
40). Hands-on demonstrations and flipped classrooms are common interventions that have resulted in promising
improvements (e.g., Bishop & Verlager 2013). However, departmental norms, student enrollment demands, and
budgetary constraints all remain as significant barriers to major instructional changes and thus lectures will likely
persist as a primary method of instruction in these fundamental courses. Rather than focus on delivery method, we
are more concerned with the context of the course itself and its relationship to student skills with metacognition and
self-regulation. The course content in Statics demands that students synthesize knowledge across many first-year
engineering and mathematics courses, complete challenging homework sets, and proactively identify what one
knows and does not know in preparation for high-stakes achievement tests. The benefits of this metacognitive and
self-regulative skill in engineering students is well documented. For example, Litzinger et al. (2010) found students
who were more successful in working through problems in statics courses engaged in metacognitive evaluation more
than twice as often than their less successful peers. Similarly, Steif et al. documented better performance when
metacognitive prompts were used as part of students’ active problem solving (2010).
This study explores higher level questions of the ways in which students are engaging with course content, the
reported amount of time dedicated to these activities, changes throughout the semester, and any links with course
performance.
Methodology
Four large (i.e., >65 students each) lecture-style Statics courses were studied during the Fall 2014 and Spring 2015
semesters. All sections were taught by the same instructor using a standard departmental course schedule. The
overall grading scheme was also departmentally set with homework and four high-stakes tests evenly comprising
75% of the total grade and the final exam accounting for the final 25%. Online surveys were administered at the
beginning of the course, before and after each high-stakes achievement test, and at the conclusion of the semester.
Self-report surveys focused on how often (hours/week) and through what methods (e.g., classroom attendance,
office hours, independent problem solving, group problem solving) students engaged with course content.
Additionally, motivation data (i.e., MUSIC model of Academic Motivation from Jones 2009) and expected
achievement versus actual achievement data were collected throughout the semester.
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Results
Data from Fall 2014 included 157 students out of a total 340 students on surveys related to Test 1 and 77 students
out of a total 310 related to Test 2. Student responses decreased throughout the course, likely due to student
withdrawal from the course, survey fatigue, and general displeasure with the course itself. Spring 2015 data seems
to be following a similar trend and thus results will only focus on Tests 1,2 and overall course performance. Fall
2014 data showed good alignment between the grade distributions of respondents and overall distribution in the
class suggesting that specific characteristics of survey respondents should not significantly bias the results (e.g., only
high achievers responding on the research surveys). Because this presentation will report on data from both Fall
2014 and Spring 2015 (ongoing), no specific tables are shown. Initial examination of Fall 2014 data suggests that
students spent significant amounts of time outside the classroom engaged with course content but that did not always
correspond with higher performance. More significant than the quantity of time spent was the manner in which it
was spent (e.g., students spending more time solving problems independently were more successful on the high
stakes achievement tests than students spending time predominantly reworking previous homework problems).
Discussion
This study is designed to inform educational practice and future research through a better understanding of how
students engage with content from large lecture-style undergraduate engineering mechanics courses. For this
research session, we will give a brief overview of the study and discuss critical findings as a platform for reflective
conversation on (1) ways in which instructors and researchers across disciplines can better understand how students
engage in course content and (2) means of researching metacognition and self-regulation skills of students in large
classes.
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Using the MUSIC

SM

Model of Motivation to Redesign Instruction in a Large Course

Brett D. Jones, Virginia Tech
Ming Li & Peng Lu, Sias International University
SM

Abstract: The purpose of this study was to examine how the MUSIC Model of Motivation
(Jones, 2009) could be used to design instruction for a large class in a university located in central
SM
China. In doing so, this study serves as an example of how the MUSIC model can be used to
assess students’ motivation-related beliefs and how this information can be used to redesign a
course. The participants were 44 sophomores majoring in business management who were
enrolled in a College English course. The course was traditionally taught as a lecture, but our
course redesign included assigning students to groups to allow them to work together to help one
another with assignments. To assess the effects of this redesign, we compared the pre- and postSM
scores on the subscales of the MUSIC Model of Academic Motivation Inventory (Jones, 2015;
which measures students’ perceptions of empowerment, usefulness, success, interest, and caring).
We documented that the intervention led to improvements in students’ perceptions of
empowerment, interest, and success. We conclude that the course redesign was effective in
increasing students’ motivation, in part, because it empowered them by giving them control over
the course activities and it was viewed as more interesting than lecture.
Introduction
College English is a two-year compulsory course for all Chinese college students and the class size typically ranges
from 40 to 200 students. In China, the typical teaching style is lecture; cooperation and collaboration are seldom
seen in Chinese schools and colleges. Motivating students in these large College English courses can be a challenge
for instructors.
The MUSICSM Model of Motivation (Jones, 2009) specifies that students are more motivated when they perceive
that: (1) they are empowered, (2) the content is useful, (3) they can be successful, (4) they are interested, and (5)
they feel cared about by the instructor and/or other students. Thus, the MUSICSM model identifies five primary
components critical to motivating students: eMpowerment, Usefulness, Success, Interest, and Caring (Jones, 2009;
see www.theMUSICmodel.com). In our study, we used the MUSICSM Model of Academic Motivation Inventory
(Jones, 2015) to identify students’ motivation-related perceptions, which we then used to redesign the instruction in
an attempt to increase students’ motivation-related perceptions. The purpose of this study was to assess the effects of
the course redesign on students’ perceptions of the MUSICSM model components.
Methodology
Sophomores who were enrolled in one section of a College English course were asked to participate in the study. Of
the 55 students in the class, 44 participated (80% response rate). The participants were majoring in a business
management program at a university in central China. The professors administered the pre-questionnaire during the
second week of the semester and the post-questionnaire during the eighth week of the semester. During the second
week of the semester, we used the results of the first questionnaire to determine that improvements could be made
with respect to empowerment, success, and interest; therefore, we designed instruction that could address these three
MUSICSM components in a manner that would be practical to implement. During the third to eighth week, the
professor implemented the redesign, which included the following elements. First, students were randomly assigned
to groups of six students and students selected a group leader. Second, students were given an assignment along with
a rubric that specified how they would be assessed on the assignment. Part of the assignment was to present their
assignment to their classmates and everyone in the group was required to speak a few sentences.
We hypothesized that students would rate their perceptions higher after the redesign for empowerment (because
students were given more control), success (because students were working together and given a rubric with
criteria), interest (because the format included a variety of activities different from lecture only), and caring (because
the teacher cared to design new instruction placed students in groups to work together). We used the MUSICSM
Model of Academic Motivation Inventory (Jones, 2015) to measure the five MUSICSM model components.
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Data Analysis and Results
On the first questionnaire, students reported their lowest scores in interest (M = 3.71), success (M = 3.84), and
empowerment (M = 4.05), which is why we focused our course redesign on these three variables. The results of
paired samples t-tests showed that students’ perceptions of three of the five MUSICSM model components (i.e.,
empowerment, success, and interest) were statistically higher at the end of the study than at the beginning (p < .05;
see Table 1).
Table 1. Mean Comparisons for the MUSICSM Model Components on the Pre- and Post-Questionnaire
M for pre
M for post
t
p
eMpowerment
4.05
4.44
2.04
0.047
Usefulness
4.52
4.67
0.87
0.389
Success
3.84
4.46
3.03
0.004
Interest
3.71
4.50
5.28
< 0.001
Caring
4.68
4.71
0.17
0.086
N = 43
Discussion and Conclusion
Because our course redesign increased students’ perceptions of empowerment, interest, and success, as
hypothesized, we conclude that the course redesign was effective in increasing students’ motivation-related beliefs.
We suspect that two aspects of the course redesign were critical to the improvement in students’ perceptions of these
three MUSICSM components. First, students worked in groups together to create a presentation, which was a different
teaching approach than they were used to in a course that was traditionally taught through lecture. Working in
groups likely led to students’ increased perceptions of empowerment and interest. Second, the use of the rubric
should have made it very clear as to what was required to succeed in this part of the course. Therefore, it is likely
that the rubric contributed to students’ increased perceptions of the success component of the MUSICSM model.
(Note that for the Success component of the MUSICSM model, students have to perceive that they can be successful,
they do not actually have to be successful.)
We had also hypothesized that students’ perceptions related to caring would increase, but we did not find evidence
of this in our study. This lack of an increase in caring might have been due to the fact that the students already
viewed the professor as caring (M = 4.68 on the pre-questionnaire for caring). Or, maybe the professor could have
done more to show that he cared about students’ learning by helping them in more or different ways during the
course. We did not expect students’ usefulness perceptions of the course to change during the redesign because the
redesign did not address the usefulness component of the MUSICSM model directly. That is, students already
understood that this course was useful to them obtaining credentials as an English speaker and this activity was not
designed to change this belief.
This study serves as an example of how the MUSICSM model can be used to assess students’ motivation-related
beliefs and how this information can be used to redesign a course. The MUSICSM Model Inventory (Jones, 2015) is
easy for professors to use and can be completed in class or out of class, either on paper or online. The results can
then be used to design or redesign instruction in ways that target specific components of the MUSICSM Model of
Motivation (Jones, 2009; see www.theMUSICmodel.com for more information).
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How to Engage Students with Ethical Dilemmas in a Large Class
Donald J. Orth & Sarah M. Karpanty, Virginia Tech
Abstract: This practice session will focus on the pedagogy of engaging students in “first person”
thinking about an ethical issue. We initiate conversation by first describing our application of the
“flipped classroom” to prepare students to develop an ethical position on the topic of international
whaling and engage in structured decision making during the in-class session. Our experience with
this approach has been successful in engaging students in a large auditorium over many years.
Large classes typically ensure a wider diversity of opinion on ethical matters, which motivates
students to participate. The “first person” pedagogy seems well suited for teaching matters of
practical ethics. Our session should facilitate the participants to develop their thinking, writing,
and acting in the “first person” as well as describing personal changes that are most desired in
students.
Literature Review
Practical ethics (Singer 2011) seek to link ethical theory with ethical practices. Students in college pass through
recognizable stages in their moral reasoning; six stages were described by Kolberg et al. (1983). Students may
recognize these stages only by engaging in ethical reasoning within a diverse group of individuals. Furthermore,
students can engage in discussion of practical ethics by writing and talking in the first person, where they place
themselves in the debate (Elliott 2006). In the field of conservation biology, values and ethics are closely
interlinked and any discussion of appropriate actions will reveal deep-seated personal values (Callicott 2005).
Practical ethics is taught by way of case studies dealing with real characters and real ethical dilemmas; however,
Elliott (2006) and others advocate for educators and students recognizing their own opportunities for ethical decision
making, gaining fluency in the language needed to articulate values and beliefs, and recognizing inconsistencies
between our actions and our beliefs. One change needed in teaching matters of practical ethics is in providing
students with practice of ethical decision making, so that students may move along the continuum of moral stages of
reasoning. Singer (2011), Elliott (2006) and others have maintained that true ethics teaching takes place only when
the individual student realizes that personal change has taken place. The interdisciplinary nature of conservation
biology and fish and wildlife management means that the teacher must be an expert in the field and at least a
“competent amateur” in moral philosophy (Callahan 1997).
Goals and Objectives
Our goal is to demonstrate the value of pedagogy that places the student in a “first person” perspective when
considering possible actions in an ethical dilemma. We also wish to encourage personal reflection on personal
change teachers seek in their students.
Description of Topic
In a class entitled “Principles of Fish and Wildlife Management” we have used the case study of international
whaling to introduce students to ethical reasoning. In this lesson, student learning outcomes are to (1) Formulate an
educated position on a complex international issue in which position includes an ethical argument; (2) Consider the
scientific and political dimensions of the issue and examine how these influence decisions about whaling; and (3)
Reflect on personal beliefs and the ethical bases for your beliefs regarding the use of animals. We assign the
students a reading (Orth 2010) and a narrated presentation; students are expected to bring a written ethical argument
to the class meeting in the following form (1) Premises, (2) Guiding Principle, and (3) Conclusion. In this class we
begin first by reviewing several key questions, including: What is the Tragedy of the Commons? How does it relate
to whaling? What is a common property resources? How does the public trust doctrine relate to whaling? What is
sustainability? Why did US become the pre-eminent whaling nation in the 19th century? Who or what is responsible
for “saving the whale?” We then group students in small groups to share their ethical arguments and share
discussion of four basic elements of facts, issues, options, duties and decisions, and assessment. We adopted the
ethical reasoning protocol (below) of Davis et al. (2007) to organize our in-class discussion in four rounds of
discussion, described here.
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Round 1: What do you know about this situation? What do you believe to be true? Why do you believe it and not
something else?
We know …
We believe this to be true and not something else because …
Round 2: What don’t you know? What hasn’t been asked? Is this the whole truth? What questions have not been
answered? How would you find out?
We don't know …
We could find out by…
Round 3: Who is responsible? For what? What could be done? What are the possible (not necessarily desirable)
alternatives?
We believe (a)_____________________ (b) __________________ (c)__________________ and
(d)______________........ ________________________________ are responsible.
A could …
B could …
C could …
D could …
Round 4: What should be done? By whom? Why?
We believe _______________________________________ should be done by ______________________,
because we know ____________________________________and because we don't know ________________.
Facilitation Techniques
We will engage participants first with a query about their position as to how representatives to the IWC should vote
in the next meeting. What should our representatives to IWC do? Should we end the ban on commercial whaling?
Should we eliminate the use of scientific whaling? Our intent is to facilitate the participants thinking, writing, and
acting in the “first person.” Rather than engage in a discussion of positions on this issue we will initiate a discussion
of how taking a “first person” position on this issue motivates them.
We will solicit input from participants as to other ethical dilemmas that are suited to this approach to teaching
students practical ethics. To prompt personal reflection on this question we will ask participants to fill in the
following sentence. In my teaching of practical ethics, the personal change that I would most like to see in my
students is _______________________________.
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What Students Want in Large Classes. Should We Give it to Them?
Linda C. Hodges, University of Maryland, Baltimore County
Abstract: Staff in teaching and learning centers often help faculty by gathering midterm feedback
from students. In the format our center uses for this process, we collect written feedback from
students in groups about what students like and dislike about the course, including suggestions for
improving the course. Because we record the number of students in each group, we can collect
crude statistics on the most important likes and dislikes that students cite. Often students may
identify factors that indeed reflect the quality of the teaching, but sometimes their feedback
reflects their own lack of understanding of how learning works. As one might expect, common
student requests in classes taught primarily through lecture are for access to the lecture slides,
clearer explanations, and more guidance on what to expect on exams. Conversely, the major points
raised in classes taught using more active approaches is often concern about the approach—either
the request for more interaction on the one hand or more lecture on the other. This session then
addresses the question of how we build on such feedback to capitalize on what students like and
disabuse them of their faulty notions about teaching and learning.
Introduction and Literature Review
Students often have naïve or inaccurate ideas about how learning occurs (Dunlosky, Rawson, Marsh, Nathan, &
Willingham, 2013; Karpicke & Blunt, 2011). Presumably these ideas feed into their responses to our teaching
choices in class and may contribute to resistance to active learning approaches (Seidel & Tanner, 2013). In this
session I discuss composite feedback collected from several examples of large (90-300 student) STEM classes at a
mid-size public research university with a diverse student body. These classes capture a range of teaching
approaches, some of which are more lecture-based, and some of which represent varied degrees of a flipped
classroom. We will examine this feedback and discuss how it aligns with, or is counter to, what we know about how
people learn. We will also analyze how this feedback apparently differs when students are in classes taught
primarily by lecture compared to those taught using more engaged pedagogies.
Goals and Objectives
The goals of the session are to: 1) translate students’ expressions of likes and dislikes into the learning issues they
reflect; 2) decide on which students’ comments reflect positive aspects of teaching and which reflect naïve notions
of how people learn; 3) brainstorm suggestions of ways to address student comments that promote their learning, not
just concede to their preferences; and 4) articulate ways to decrease students’ resistance to evidence-based practices
that they may like less well.
Description
As part of my work in faculty development, faculty invite me to come into their classes and collect midterm
feedback from their students. In our process I ask students two questions: what do they like about the course and the
instructor’s teaching of it, and what do they dislike, including suggestions they have for ways the instructor could
improve the course. Students provide written responses in groups using a form that I provide. I ask them to record
everyone’s responses but to put a star by comments on which they all agree. Since I ask them to record how many
people are in each group, I can collect some statistical information about students’ major likes and dislikes based on
the ideas that they star.
In the sample of classes taught predominantly by lecture, the most common student likes were that the faculty
member provided their notes or posted their slides. Sometimes students wanted even more detail on slides. They also
typically asked for more explanations and clearer expectations of what would be on exams, depending on whether
the faculty member provided past exams or practice exam problems in class. Students typically reacted positively to
some degree of in-class problem solving, especially if problems were typical of those asked on exams and the
instructor explained the answers. In all three of these largely lecture-based classes, about 20-40% of students
remarked on their inability to hear.
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In the active learning classes sampled, students more often remarked positively on the faculty member’s enthusiasm
or caring personality. About one fourth of students liked the active learning environment and use of clickers, for
example, and one fourth wanted more lecture. Because these classes often used publisher’s materials for pre-class
preparation, how well these materials worked were more likely to be a source of appreciation or complaint.
What do these ideas suggest about students’ learning needs and how they are or are not met in a large class? If
students rely more on the instructor for content, then students typically want that content to be as clear, complete,
and specific—and loud—as possible and provided to them in written form. They also often feel less clear about
expectations for tests, and they may express the need for some kind of in-class practice. In active learning classes,
the emphasis seems to shift somewhat. Perhaps because the instructor is more of a facilitator and less of a content
provider, students may notice the instructor’s demeanor more. Interestingly, too, perhaps because active learning
may still not be the norm for students in large classes, they are more apt to remark positively or negatively on it than
they do in a primarily lecture-based course.
Discussion
How do we respond to such feedback? Should we provide students with lecture notes? Should we force them to take
handwritten notes? Should we provide practice exams outside of class and examples of test questions as practice in
class? Should we force them to be actively engaged? Should we assign web-based homework? The answer to all
these questions based on the research is predominantly, “Yes.” The amount of content and rate of delivery in
lectures can easily exceed students’ cognitive load capacity (Sweller, 1988). Thus, providing students with some of
our main points in advance via handout or slides allows them more working memory space to process ideas. Not
providing them with every detail, however, forces them to engage with the material during class, hopefully taking
notes by hand to begin to encode that information (Mueller & Oppenheimer, 2014). Pausing frequently to assess if
students are understanding, by engaging them in answering questions or solving a sample problem, helps students
process information and start it on its way to long-term memory. As we can see from some of this feedback and the
literature, however, students do not always appreciate our attempts at active learning. Building a rapport with
students is one critical step needed to help them buy in to our choices (Seidel & Tanner, 2013). Being transparent
with students about why we make these choices and how we have their best interests at heart is important in helping
students accept an approach that may be a bit uncomfortable for them. And providing a “map” via clear expectations
and organization is required for them to navigate the unfamiliar terrain of engaged learning. During this session, we
will discuss these issues via whole group brainstorming and small group problem solving, in essence modeling some
effective approaches in large classes.
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Creating Digital Learning Objects for Use in Large Lecture Classes
Deborah J. Good, Virginia Tech
Sina Gallo, George Mason University
Jeremy Akers, James Madison University
Anita Walz, Deyu Hu, & Lujean Baab, Virginia Tech
Abstract: Large lecture classes sometimes fail to provide an informal approach for students to
“practice” what they’ve learned, or delve deeper into materials that are not in the textbook. There
is currently no textbook that addresses the systematic study of micronutrients, and therefore,
researchers from Virginia Tech, James Madison and George Mason Universities are developing a
freely accessible online Digital Learning Object (DLO) for the study of micronutrients in body
systems. Links to scientific research articles, government Dietary Reference Intakes and other
web-based factual information will be provided through the DLO. Undergraduate and graduate
students enrolled in vitamins and minerals courses across three institutions will serve as the
control group (no exposure to DLO) in 2014 and treatment groups (exposure to DLO) in 2015.
The presentation will address the design of the DLO and provide results from year one regarding
learning styles and student interest in and perceived utility of DLOs. The discussion will address
how to begin developing a DLO, and how it can address learning objectives in large classrooms.
As a DLO can be applied to various subjects, this session will be of interest to faculty from many
disciplines, as well as instructional designers and administrators.
Literature Review
The development of an e-learning object (also called a digital learning object) utilizes emerging technologies to
enhance a traditional classroom, especially one involving a large lecture class. If an instructor assumes that all
students learn the same way, or that the same teaching approach can connect with all students, or that all students
want the same depth, they will likely miss a portion of the class with their delivery methods. This concept is
especially important in a large classroom where the anonymity of students can lead to disengagement with material
(Ives, 2000; Schroeder, Stephens, & Williams, 2013). The traditional face-to-face approach where the professor
“tells the students what they need to know” is familiar to students, due to its use throughout their K-12 years, and in
many college courses. However, in a guided discovery approach, students learn on their own by observing, asking
questions and participating in activities that direct learning (Mayer, 2014). For large lecture classes, including these
types of guided activities can be difficult, if not impossible—especially in classrooms with traditional immoveable
chairs. An online digital learning object (DLO), in a freely accessible platform could solve this issue, by visually,
and interactively providing a fact-based learning tool students can use to actively understand concepts in a guided
activity outside of the traditional classroom.
Interest in DLOs and other digital media can be based on expressed learning behaviors and preferences by students.
Kolb’s Learning Style Inventory identifies visual versus verbal learning, and has been recently validated (Manolis,
Burns, Assudani, & Chinta, 2013). In studies using Kolb’s Inventory for technology assessment (e.g. (Nguyen &
Zhang, 2011)), differences have been found with student satisfaction of technology based on learning style.
Learning style assessment needs to be more fully integrated into understanding the use and satisfaction with a DLO.
In a 2012 review (Rohrer & Pashler, 2012), the evidence for learning styles, and research into these styles concluded
that to properly conduct these types of studies, students must be assessed for being “visual” or “verbal” learners, and
then randomly assigned to the “right” or “wrong” type of instruction. Rohrer and Pashler contend that the results of
this type of study would allow for solid conclusions of whether learning style played any role in the
outcomes/response to media, but they say that few published studies have had this appropriate design. They go on to
state that “Educators should focus on developing the most effective and coherent ways to
present...content…combining different forms of instruction” (Rohrer & Pashler, 2012). Our study, using control
“pre” groups and experimental “post” groups, both with the traditional lecture based and some online content
includes this type of experimental design, and will allow for an examination of learning styles in response to the
DLO.
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Goals and Objectives
By the end of this session, participants will be able to:
-   Define what is meant by a digital learning object (DLO) and how it can be applied to student-centered,
active teaching and learning at the university level, especially within large lecture classes.
-   Understand how our DLO is being developed for the use in undergraduate and graduate teaching
-   Recognize the value of considering different types of student learners as well as student interest and utility
of digital objects in online learning.
-   Theorize how much guidance is needed in a guided learning online activity.
-   Discuss Open Access versus Freely Accessible limitations and options.
Results
The process of designing a DLO (including people/technology team, costs, timeline, platforms and assessment) will
be discussed. This topic will include specific details or “how-to” for those interested in trying to build a DLO of
their own. The topic will also include a discussion of how the utility of these DLOs can be assessed, keeping in
mind principals noted by Clark, including the use of controls in the experiments (Clark, 2005). Data has been
collected from approximately 170 students in a large classroom, representing the “control group” (not exposed to the
DLO), and ~40 students from a small classroom. Results on student use of technology, student learning styles, and
student interest in DLOs will be presented. These data are still being analyzed, but will be available in time for the
presentation.
Discussion
The discussion will use our results to date to analyze the applicability of our data to large and small classrooms from
science and non-science disciplines, again keeping in mind the principals of Clark (Clark, 2005). During the
presentation we will discuss whether guided discovery within the DLO is superior to classroom face-to-face
instructional learning. Of interest is the question of how much instruction needs to occur for the student to achieve
the learning objectives. One study has clearly shown that guided discovery is superior to unassisted discovery
(Alfieri, Brooks, Aldrich, & Tenenbaum, 2011). Another issue is that of Open Access versus Freely Accessible
materials. The original design of the DLO included an Open Access platform that could be downloaded and used as
a template for other DLOs, but software and time limitations meant that our DLO could not be fully open access,
and only freely accessible. Participants will have the opportunity to log into the DLO and interact with it during the
session, and then provide feedback to the authors on how they might use a DLO, what changes or improvements
could be made to our DLO or other comments/questions.
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Implementing Team-based Learning: Lessons Learned
Peggy Mohr, Thomas Mohr, David Relling, & Mark Romanick, University of North Dakota
Abstract: Transitioning traditional lecture and laboratory courses to a team-based learning format is
challenging and time intensive. The presenters will present the “lessons learned” during their
experience transitioning traditional lecture courses to the team-based learning format. Essential
components of the TBL approach will be reviewed including the formation of teams, readiness
assurance strategies, content application activities, and peer reviews. Participants will be organized into
teams to participate in activities designed to demonstrate the 4-S (Significant Problem, Specific Choice,
Same Problem, and Simultaneous Reporting) application format. Strategies for designing pre-reading
assignments, readiness assurance tests, peer reviews, and application activities will be discussed.
Examples of methods to enhance student participation, facilitate discussions, and provide feedback will
also be provided. Facilitators will summarize their “lessons learned” regarding several practical aspects
of implementing a TBL course.
Literature Review
The Team-Based Learning (TBL) approach was developed by Larry Michaelsen in 1979 for use in his business classes (Sweet
& Michaelsen, 2012) and has been described with applications to several disciplines in a number of textbooks (Michaelsen,
Knight & Fink, 2002; Michaelsen, Parmelee, McMahon, & Levine, 2008; and Sibley & Ostafichuk, 2014). The use of TBL in
specific disciplines has been reviewed by numerous authors in peer-reviewed publications (pharmacy: Allen, Copeland, Franks,
et al., 2013; Farland, Sicat, Franks, et al., 2013; Marshall & Nykamp, 2010; Medina, Conway, Davis-Maxwell, et al., 2013,
Ofstad & Brunner, 2013; and Zingone, Franks, Guirguis, et al., 2010; medicine, nursing and health science curriculums:
Deardorff, Moore, McCormick, et al., 2014; Haidet, Levine, Parmelee, et al., 2012; Hickman & Wocial, 2013; Livingston,
Lundy, & Harrington, 2014; Mennenga & Smyer, 2010; Sisk, RJ, 2011; and Tan, Kandiah, Chan, et al., 2011). Such evidence
has provided a foundation of resource information for the implementation of TBL in both small and large classes.
Goals and Objectives
Practice Session Objectives: By the end of this Practice Session, participants will be able to:
1.Select components of application activities that would promote discussion, critical thinking, and knowledge application
2.Describe strategies designed to enhance active involvement of individuals and teams in the application of the course content
3.Describe feedback mechanisms designed to enhance learning and team interaction
Description
This Practice Session is designed to model the Team-Based Learning approach. Participants will experience Team-Based
Learning through participation in examples of application activities. The presenters will describe what they learned
regarding the practical "mechanics" of implementing the TBL approach (in classes of 52 students). Participants will be
encouraged to discuss how the TBL approach could be applied to their courses. Participants will receive:
1. Examples of strategies to address the specific issues associated with:
A.
Creating motivating application activities (what worked and what didn’t)
B.
Enhancing individual and team active participation
C.
Providing feedback
2. List of resources
3. Contact information for the presenters
Participant Interaction
Participants will be introduced to and guided through the TBL approach by active participation in TBL activities. Participants
will be involved in the process of team formation as recommendations for this process are discussed. Through their team
involvement, participants will be required to reach a consensus for team decisions and defend the rationale for decisions.
During application activities, team members will critique pre-reading assignments and application questions. Throughout the
session, individuals will be encouraged to share their perspectives and knowledge by contributing to their team and during the
inter-team discussions.

  

  

  

59  

Conference  on  Teaching  Large  Classes  

Using Short Answer Questions on High-Stakes Assessments in Very Large Classes with no TAs
Norris Armstrong & Sandii Constable, University of Georgia, Athens
Abstract: Large lecture courses often rely primarily or exclusively on Multiple Choice exams to
assess student learning because of logistical challenges. However, using Constructed Response
(CR) questions on assessments has been demonstrated to be more effective at measuring higherlevel thinking and can promote better study habits. In this talk, we will describe how we have
successfully incorporated CR questions onto exams for a very large introductory biology course
using undergraduate assistants and technology. We will discuss strategies for recruiting
undergraduate assistants, scoring large numbers of CR questions efficiently, promoting accurate
scoring, question design, academic honesty, and meeting FERPA requirements. We will also
discuss what we have learned from using CR questions and how this has influenced our teaching.
Literature Review
Amid growing calls to improve undergraduate education, especially at the introductory level, a variety of innovative
instructional strategies have been developed in making large classrooms more student-centered including InquiryBased (Gormally et. al., 2009) and Problem-Based Learning (Shipman & Duch, 2001), Cooperative Learning
(Crouch and Mazur, 2001), and Case Studies (Herreid, 2006), among others. A goal common to many of these
reformed teaching practices is to encourage students to become more actively engaged with the concepts and skills
they are trying to learn as well as to improve their ability to apply their knowledge to novel situations, to think
critically and reflect on their understanding, and to express their knowledge effectively.
An important aspect in the design of any course is appropriate assessment. In particular, assessments should align
with both the learning objectives and instructional methods used in the class (NRC, 2015; NAS, 2010). Research has
shown that assessments using Constructed Response (CR) questions, such as short answers or essays, can measure a
wider range of learning levels and are more effective at measuring the types of learning promoted by reformed
teaching methods than Multiple Choice (MC) questions (Lee et. al., 2011). CR questions are also better able to
distinguish between superficial and deep learning and can improve the accuracy of scores by reducing the likelihood
a student will select a correct answer by guessing (Simkin & Kuechler, 2005; Wooten et. al., 2014). Anticipation of
CR questions on exams has also been shown to encourage students to adopt more cognitively-active study habits and
can promote greater learning gains (Stanger-Hall, 2012; Scouller, 1998).
Though they are thought to be less effective at measuring learning, large lecture courses often rely primarily or
exclusively on Multiple Choice (MC) exams to assess learning for a variety of reasons (Simkin & Kuechler, 2005;
Stanger-Hall, 2012), but in particular because of logistical concerns. Scoring of MC questions is faster, easier, and is
considered to be more objective than the scoring of CR questions (Becker & Johnston, 2008; Wainer & Thissen,
1993). In addition, because students can answer MC questions relatively quickly, these types of questions make it
easier to assess a broad range of concepts using single assessment by employing a larger number of questions
(Becker & Johnston, 2008; Lukhele et. al., 1994).
In this talk, we will describe how we have successfully incorporated CR questions onto exams for a very large
introductory biology course using technology and support from undergraduate assistants. We will discuss strategies
for recruiting undergraduate assistants to help with scoring, for scoring large numbers of CR questions efficiently
and accurately, for addressing academic honesty concerns, and meeting FERPA requirements. We will also discuss
what we have learned from using CR questions and how this has influenced our teaching.
Goals and Objectives for Session
This presentation will have three objectives.
•   Describe a strategy by which CR questions can be incorporated into exams even in very large classes that
do not have dedicated graduate student support
•   Describe how answers to CR questions from even very large numbers of exams can be scored efficiently
and accurately
•   Help instructors develop a plan to incorporate CR questions onto exams for their own courses
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Description
The talk will consist of three sections including a review of the pros and cons of using MC and CR questions on
high-stakes exams, an overview of how we have incorporated CR questions onto exams for a very large lecture
class, and a brief discussion of what we have learned from using CR questions in our class. The overview of how we
use CR questions will comprise the bulk of the presentation and will discuss
•   Recruitment, selection, and compensation of Undergraduate workers
•   Strategies for scoring large numbers of CR questions including question design, the location and system
used for scoring, maintaining accuracy and reducing variability in scoring
•   How to address academic honesty concerns and FERPA requirements
Participant Interaction
Scoring of exam questions is an activity that takes place outside of class and cannot be demonstrated practically in a
seminar presentation. The presentation will be informal and open to questions throughout.
References
Becker, W. E., & Johnston, C. (2008). The Relationship between Multiple Choice and Essay Response Questions in
Assessing Economics Understanding. Economic Record, 75(4), 348-357.
Gormally, C., Brickman, P., Hallar, B., & Armstrong, N. (2009). Effects of Inquiry-based Learning on Students’
Science Literacy Skills and Confidence. Int. J. Schol. Teach. Learn., 3(2), 1-22.
Herreid, C. (2006). Clicker Cases: Introducing case study teaching into large classrooms. J. Coll. Sci. Teach., 36(2),
43-47.
Lee, H.-S., Liu, O. L., & Linn, M. C. (2011). Validating Measurement of Knowledge Integration in Science Using
Multiple-Choice and Explanation Items. Applied Measurement in Education, 24, 118-136.
Lukhele, R., Thissen, D., & Wainer, H. (1994). On the Relative Value of Multiple-Choice, Constructed Response,
and Examinee-Selected Items on Two Achievement Tests. J. of Educational Measurement, 31(3), 234-250.
NAS. (2010). Rising Above the Gathering Storm, Revisited: Rapidly Approaching Category 5. Washington, DC:
The National Academies Press.
NRC. (2015). Reaching Students: What Research Says About Effective Instruction in Undergraduate Science and
Engineering. Washington, DC: The National Academies Press.
Scouller, K. (1998). The influence of assessment method on students' learning approaches: Multiple choice question
examination versus assignment essay. Higher Education, 35, 453-472.
Shipman, H., & Duch, B. J. (2001). Large and Very Large Classes. In B.J. Duch, S. E. Groh, & D. E. Allen (Eds.),
The Power of Problem-Based Learning: A Practical ‘How To’ for Teaching Undergraduate Courses in
Any Discipline (pp. 149-164). Sterling, VA: Stylus Publications.
Simkin, M. G., & Kuechler, W. L. (2005). Multiple-Choice Tests and Student Understanding: What Is the
Connection? Decision Sciences Journal of Innovative Education, 3(1), 73-97.
Stanger-Hall, K. (2012). Multiple-Choice Exams: An Obstacle for Higher-Level Thinking in Introductory Science
Classes. CBE-Life Sciences Education, 11(3), 294-306. doi: 10.1187/cbe.11-11-0100
Wainer, H., & Thissen, D. (1993). Combining multiple-choice and constructed response test scores: Toward a
Marxist theory of test construction. Applied Measurement in Education 6, 103-118.
Wooten, M., Cool, A., Prather, E., & Tanner, K. (2014). Comparison of performance on multiple-choice questions
and open-ended questions in an introductory astronomy laboratory. Physical Review Special Topics Physics Education Research, 10, 1-22.

  

  

  

61  

Conference  on  Teaching  Large  Classes  

Strategies for Effectively Engaging Students in Large Classes
Gary T. Green & C. Edward Watson, University of Georgia
Abstract: With increasing pressure to increase class sizes, many of the instructional options
available to those who teach large classes decrease due to practical issues, such as classroom
management and the impracticalities of grading. Additionally, traditional lecturing often becomes
the default practice of choice for large classes, despite research indicating that passive learning
strategies are often less effective at promoting learning than active approaches. Hence, this
practice session will share, through modeling, active learning strategies and tools that are effective
in engaging students and also manageable in large class settings.
Literature Review
Large classes at most universities are often viewed as a rite of passage for many students at the undergraduate level.
These large classes also present many logistical and structural challenges for the faculty who teach them. In fact, the
shear number of students in a large class is often perceived as a barrier or constraint to many of the pedagogical and
assessment approaches that many faculty attempt to employ. For some, these barriers or constraints often lead to the
use of traditional lectures and multiple-choice examinations becoming the standard default practice. However, with
that said, the research question regarding active vs. passive learning has been clearly answered and confirmed over
time, and strongly indicates that students will learn more in any class setting if rich, active, pedagogical approaches
are employed (e.g., Freeman et al., 2014; Hake, 1998; Light, 2001; McKeachie, Pintrich, Lin, Y.G. and Smith,
1987).
Goals and Objectives
Given the complexities of teaching a large number of students in a single class, what does or could active learning
look like in a large class setting? This practice session will describe and share hands-on strategies, tools and applied
experiences as answers to this question. In fact, attendees of this session can expect to leave with concrete active
learning practices that will be successful in any size classroom.

	
  
Description of Practices
This session will provide attendees with a selection of effective teaching strategies aimed at initiating and building
relationships with students (before, during and outside of regular class), enhancing communication and creating
greater class participation by students (both inside and outside of class), methods for recognizing and
acknowledging students’ class participation, methods for removing barriers or constraints to active teaching and
increasing and maintaining class attendance. These strategies will be actively demonstrated with attendees along
with a discussion on their strengths and weaknesses, and the underlying rationale for using them.
Participant Interaction
Strategies, tools, applied experiences and materials will be shared with attendees along with a discussion concerning
the strengths and weaknesses of their ability to engage students in large classes.
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Creating an Active Classroom for the Masses
Richard Walker, Jack Evans, Bonnie Fairbanks, Eric Hogan, Mary Lipscomb, Kacey Meisel, Michael Rosenzweig,
Roger Sheppard, Stephanie Voshell, & Jonathan Watkinson, Virginia Tech
Abstract: Growing evidence supports the effectiveness of active learning approaches for college
level instruction. However, implementing active learning approaches in a substantive way
becomes increasingly challenging as class size increases. To create time for an “active classroom”
in which class meetings focus predominantly on in-class, group-based, active learning exercises,
we are converting our introductory biology classes for science majors from a traditional lecture
model to a flipped classroom model. This presentation will describe our experiences in creating
an active classroom for classes of more than two hundred students, including the role of
undergraduate teaching assistants in guiding student learning. Participants will complete a sample
instructional activity and engage in a discussion of the benefits and challenges associated with
implementing an active classroom.
Literature Review
Active learning strategies have been shown to improve student performance in several disciplines (Bond, 2010;
Freeman, Eddy, McDonough, Smith, Okoroafor, Jordt, & Wenderroth, 2014). The flipped classroom approach
allows for content delivery to be shifted ahead of class meetings (Hill & Nelson, 2011; He, Swenson, & Lents, 2012;
Herreid & Schiller, 2013; Herreid, Schiller, Herreid, & Wright, 2014), thereby freeing substantial class time for
students to engage in active learning exercises in small groups (Fefferi & O’Connor, 2013). Evidence also suggests
that involvement of undergraduate teaching assistants may improve student learning (Crowe, Ceresola, & Silva,
2014). Our redesign of introductory biology courses for science majors is based on combining these and other
research results to create an evidence-based approach to facilitating learning for a large number of students in an
engaging, hands-on, minds-on format.
Goals and Objectives for the Practice Session
Upon completion of the session, participants will be able to:
1.   Identify active learning strategies to incorporate in their classes.
2.   Determine if the flipped classroom model would benefit their classes.
3.   Effectively utilize undergraduate teaching assistants in support of instruction.
4.   Apply active classroom practices in their teaching.
Description of the Practice to be Modeled
This practice session will briefly summarize active learning strategies appropriate for classes of two hundred or
more students as well as the evidence in support of incorporating such strategies. We will then share our approach
to creating an active classroom before guiding participants through a sample narrated lecture and associated in-class
activity. We will complete the session by leading a discussion of the benefits and challenges of the active classroom
approach.
Discussion Questions
1.  
2.  
3.  
4.  

What is an appropriate balance between the traditional lecture model and the active classroom model?
What are the challenges to implementing the active classroom environment in large classes?
What is an appropriate role for undergraduate teaching assistants in the instructional mission?
Should all classes be taught in an active format?
References
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The “far side” of Large Group Instruction: Teaching the Small Breakout Class
Bill Gribbin, Liberty University
Abstract: Because large group classes have become a necessary form of instructional delivery in
the university, scholars have focused on means of enhancing their effectiveness. The present
session looks at the possibility of providing small group instruction as a complement to the large
class. The session will review some recurrent themes from the literature on large groups and will
provide some comparative data on how both instructors and students feel about their experience in
dealing with both formats.
Literature Review
While the lecture method may be the predominant form of instructional delivery in large classes, it does not have to
preclude the demise of learning (Mulryan-Kyne, 2010). Active, student-centered learning may be utilized effectively
in large groups, just as it is in small groups. Virtually all the literature on large group teaching cites the teacher as
the variable that makes the difference in effective learning.
This practice session addresses the "other" side of large group instruction; namely, the challenge of teaching a small
group that meets only once a week but in which the literature and writing must be discussed in depth. In dealing
with the dichotomies in large group/small group instruction, there is a sense of strategic misplacement, for while the
large group session seems to receive greater attention in the literature (Sharf & Moskovich, 2012), there is little, if
any, discussion in the literature on the relationship between the large group and the small group or breakout class.
Yet, the evaluation of a student's performance through quizzes, writing, and in-class presentations occurs mainly in
the breakout session where the instructor tries to coordinate small group sessions with those of the large group. For
example, the grading falls upon the small group instructor. If the instructors recognize this imbalance, what must the
students be thinking? Questions: Do students see a disconnection between the two classes they attend each week?
And how do small group instructors foster personal involvement and student engagement when the once-weekly
meeting schedule by definition suggests superficial relationships?
Second semester Freshman year English at our institution is a course in composition and literature which requires
students to attend two class sessions, one a large group lecture of 75 minutes and the other a small group session
(called a breakout section) of 75 minutes as well.
Students first attend the large group lecture (approximately 300 students) and later in the week they meet in the
breakout sections (25 students), taught by adjuncts or full-time faculty. The purpose of these smaller classes is to
allow greater interaction among students and their instructor. In those classes, the concepts and readings presented in
the large group are discussed in greater detail. In addition, major assignments (critical analyses, research papers, inclass student presentations) are explained in greater detail.
Goals and Objectives
This session would ostensibly help both large group and small group instructors to recognize the challenges of
teaching the course from the other person's point of view. It asks large group instructors to anticipate the effects of
their lectures upon small group learning. And, it asks small group instructors to imagine the effects that both formats
have upon the students who must negotiate these two teaching environments. A final goal is to suggest some
activities or methods that instructors who are restricted to only large group classes may offer.
Description
Following a description of various means of administering freshman year English in large group formats, the session
will try to anticipate how the course is defined by the three entities involved: the large group instructor, the small
group instructor, and most importantly, the student. Both the instructors and the students who participated in classes
composed of both large group and small group instruction were surveyed to assess their impressions in relation to
the learning that took place in the course. A survey questionnaire was sent to students and faculty after the semester
was completed.
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Discussion
Discussion will consider the following: 1. the issues confronting the breakout instructor; 2. the various roles and
duties performed by the breakout instructor; 3. means by which the breakout instructor, the large group instructor,
and the students feel about the degree to which learning occurs in each environment experience; and 4. ways in
which the breakout instructor may positively impact the students' large group experience.
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Increasing Student Engagement in Large Classes through Questioning, Reading, and Response
Shawn M. Bielicki, N. Troy Matthews, & Robert B. Van Engen, Liberty University
Abstract: Student engagement refers to a number of modes of instruction that focus the liability
of learning on the learners (Bonwell & Eison, 1991). In essence, learners are actively engaged in
the learning process. When done well, students become an important part of a given class and
remain engaged throughout the session. The outcome is higher student achievement. Studies
support student engagement, or active learning, as an effective method of instruction (Armstrong,
1983; McKinney, 2010). This interactive practice session will share, model, demonstrate, and
discuss various strategies to increase student engagement in large enrollment classes through
questioning technique, active reading tactics, and student participative responses.
Literature Review
Questions are important to student engagement (McKeachie & Svinicki, 2006). These include both study questions
and test questions. Study questions are key, topical questions, tied to learning objectives. They help guide the class
and the teaching-learning process. Especially valuable are higher end questions (Andre, 1987) at the beginning of a
class (Wilhite, 1983). Study methods and learning are also impacted by the type of questions teachers use when
testing. Following Bloom’s Taxonomy (1956), higher-end questions cause students to dig deeper into a topic.
Reading is essential to student engagement. Educators have long realized the importance of reading the texts. It is
not simply because the instructors lack the time in class to go into rich details, but rather because research has
consistently shown that students retain more from reading than listening (Hartman, 1961). Teachers need to
emphasize the importance of reading the course material. Too often students skim the text and fail to actually
interact with it. As a result, students struggle with comprehension or even basic recollection. A better method is to
invest a little bit of time into teaching students to actively read or engage with the text (McKeachie et al. 1985;
Weinstein & Mayer, 1986).
Having students respond helps ensure student engagement. Students who are actively interacting with the class are
also engaged and paying attention. There are a number of quick, easy ways to engage students with responses,
including: (a) moderating a general classroom discussion or debate (Bonwell & Eison, 1991); taking surveys; (c)
handing out one minute papers or short writing assignments (Armstrong, 2012); or (d) think/ pair/ share (Bonwell &
Eison, 1991).
Goals and Objectives for the Practice Session
Upon completion, participants will be able to:
1.   Utilize study questions to guide student learning
2.   Recognize the importance of higher-end questioning in student assessments
3.   Implement a strategy for teaching students to actively read and engage with the text
4.   Increase student participation through various participative response techniques
5.   Use technology, wait time, and breaks to increase student engagement and learning.
Description of the Practice to Be Modeled
This interactive practice session will share, model, demonstrate, and discuss various teaching strategies that can lead
to increased student engagement in large enrollment classes through the effective implementation of sound
questioning technique, active reading tactics, and student participative responses. These strategies can be used in
day-to-day classroom teaching.
The presentation will provide a background to study questions and emphasize the need for higher-end questions in
student assessments. Since reading is critical to student success, the practice session will outline a strategy for
teachers to train students to actively read and engage with the text. In an effort to increase student engagement
through participative response, several techniques will be demonstrated and practiced. Closing with a few easy to
implement strategies, participants will learn the value of technology, wait time, and breaks.
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Discussion
Having one or two study questions will help capture the students’ interest and keep it throughout the class. It is
important for teachers to realize the impact that their test questions have on how students prepare for their class. If a
teacher’s questions are merely factual, students will memorize facts; but if they are higher-end, students will search
for a deeper understanding of the subject area.
Students who come to class prepared with the readings done are likely to succeed in the course, pay attention in the
class, and contribute to the teaching-learning process. If teachers agree that reading the course material is vital to
their class, then they may wish to give the students some guidance into how they should actively read the text.
Similarly, students who pay attention and actively participate in a class are likely to master the content. Teachers
can increase participation in large enrollment classes with a few easy to master student engagement strategies.
Student engagement is critical to the teaching profession. It goes hand and hand with learning. If teachers believe
that student engagement improves student achievement, then they should make it one of their course objectives or
goals, as well as a class expectation. Education has value. Students should be expected to pay attention and be
involved in the teaching-learning process. They will learn more, like the class more, and earn better grades.
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Performance Teaching: Theatrical Characteristics of Large Class Teaching
Eric Pappas & Rosalie Lynch, James Madison University
Abstract: Teaching is an art, not a science. The predominant characteristics enhancing dramatic
performance may, as well, inform instructional methodologies in large classes. How the instructor
interacts with a class is determined, in this case, by factors guiding the traditional actor, especially
methodologies advanced by classic acting teachers like Stanislavski and Chaikin. One facilitator
of this session is an experienced stage performer and, as well, an instructor of a 300 student class
each semester for the last decade. The presentation and discussion will center on how the
facilitator has enhanced student commitment to learning and expanded instructional topics in
cognitive and social psychology classes. As well, the connections between performance and
teaching will be explored, as well as the practical issues of experimenting with integrating
theatrical teaching methodologies into large classes.
Literature Review
Dawe (1984) suggests that “the educational establishment has obscured the true nature of the art of teaching”
(p.552). To address this dilemma, it is possible to integrate some characteristics of performance into teaching style
and methodologies.
Konstantin Stanislavski (1965) explained early in the description of his methodology: “When an actor is inspired,
he [sic] is in the same natural and spontaneous state that is our life…in such a state, the actor has the greatest power
to affect the minds and feelings of his audience” (p.4-5). It is this state of mind that allows an instructor to take
advantage of what Carl Rogers (1969) says is “being real” in class. Stanislavski suggests the same…the actor’s
mind, will, and emotions are responsible for creating a “live” human being on stage, or in our case, in the classroom.
Joseph Chaikin (1984) presents a similar philosophy: “The stage performance informs the life performance and is
informed by it” (p.6). Beyond breaking down some personal barriers in the class or on stage, the effective actor,
Chaikin suggests, creates an environment in which her acting is convincing. He continues, emphasizing that “When
actors try to repeat what they did the night before, the theater stops being art because it stops being alive” (p.15). As
teachers, we have the opportunity to continue to recreate ourselves and our classes, ideally, day-to-day, as a way to
stimulate and inspire our students.
Timpson and Burgoyne (2002) suggest that teachers can prepare for teaching large classes using warm-up exercises;
assuming roles; as well as using props, lighting, blocking, energy, concentration, and other techniques applicable to
good theatre and good teaching. Other authors address nonverbal components of expression such as the following:
loudness of voice, fluency of spoken words, eye contact, facial expression, body expression, and distance from the
person with whom one is interacting.
Goals and objectives for the practice session
(What should the participants know or be able to do after the session?)
Participants will become aware of and (hopefully) share some ideas for integrating performance strategies into their
large classes. As well, discussion will facilitate participants determining which performance strategies or dramatic
interventions might be suitable for their specific large classes (differences in class content between what might work
in a science class versus a social science or humanities class or even classes in different physical settings). Our
ultimate goal is to make participants motivated and comfortable experimenting with some of these performance
strategies in their classes.
Description of large class practices to be exemplified
A wide variety of strategies can be employed in a large class format to maintain and increase student interest and
participation. Some of those to be discussed in this session include the following: Among the simple non-verbal
strategies to be considered (as noted above) are vocal expression and volume, fluency of spoken words, eye contact,
facial expression, body expression, and distance from the person with whom one is interacting. While simply
rethinking one’s typical delivery style to be more expansive can be effective, role playing, play acting, “owning and
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controlling” the physical space, and taking advantage of the entire space—making the room or auditorium your
stage—are also effective strategies. As well, experimenting with enhanced and “larger” physical gestures are often
attractive to large audiences, as are more dramatic team teaching practices. While experimenting with performance
teaching strategies requires practice and some risk taking, teaching to a class that is more engaged, interested, and
participative is invigorating for both faculty and students.
Participant Interaction
The discussion will include the strategies noted above as well as other strategies suggested by those participating in
the session. In addition, the presenters will demonstrate some theatrical methods they have used in large classes for
a decade. If time and motivation allow, participants can practice some theatrical teaching strategies in front of the
rest of the attendees.
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Getting More from i-Clickers: Testing With Integrity
Jean Lacoste, Virginia Tech
Abstract: Classroom response systems are used to increase class participation and provide
feedback with formative assessments. Why not use the same technology for high-stakes
summative assessment? This session will evaluate a modern alternative to bubble sheets, the iClicker, and discuss the additional rewards that personal digital technology can provide.
Consideration is given to the complexities this technology can add to the testing process and the
controls necessary to preserve the integrity of the assessment.
Literature Review
Fies’ literature review demonstrates that classroom response systems (commonly known as clickers) can improve
student learning when combined with sound pedagogical practices. (2006) Several studies have identified best
practices for clicker use. (Beatty, 2004, Bruff, 2009) Still others have found that student perceptions of clicker use
are generally positive. (Guthrie, 2004) Caldwell reports that 88% of students “frequently” or “always” enjoy using
clickers in class. (2007) Most of these studies analyze the use of clickers to promote interactive learning and student
engagement. If students and teachers have invested in this technology to support the learning process, why not use
the same technology to support the assessment process as well? One deterrent is that clickers provide new ways for
examinees to cheat. (Patry, 2009)
Goals & Objectives
In this Practice Session, we’ll explore methods that may be employed to use clickers much like we’ve used bubble
sheets for exams. We’ll discuss potential benefits and develop procedures for addressing several challenges
including the reduction of cheating.
Upon completion of this Practice Session, participants will be able to:
•   Design procedural requirements for i-Clicker assessments with some combination of the following
characteristics:
o   Multi-question
o   Multi-version
o   Multi-format
o   Self-paced
•   Establish deterrents to cheating on assessments
•   Develop contingency plans for technology failure
•   Prepare students for the change in technology
•   Discuss collateral impact on course elements other than the assessment component
Description of Practice to be Modeled
Clickers are often used to pose one multiple choice question at a time during lecture to encourage student
engagement and increase interactivity. With self-paced polling software, clickers can now be used for multiquestion assessments without forcing the class to move through the exam at one group pace. The addition of LCD
displays and buttons to support alphanumeric entry provide for a wider variety of responses and stronger identity
controls. Clickers also provide new avenues for dishonest or confused examinees to deviate from the desired
assessment process. In this Practice Session, we will examine how clickers can be used to administer various types
of assessments while minimizing activities that might degrade the integrity of the testing results. We will conduct
our examination by role-playing both teacher and student responsibilities in various assessment situations.
Procedures will be developed and tested for various kinds of assessments and common cheating scenarios.
Although these practices could be used in small classes, we will approach all scenarios from a large class
perspective.
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Discussion
Testing with i-Clickers is comparable to testing with bubble sheets. There are a few challenges unique to i-Clickers
(technology anxiety, one examinee/multiple clickers, sharing stored answers), but with advanced planning, these
challenges can be overcome. Furthermore, i-Clickers offer several advantages over bubble sheets:
•   Clickers can be used to gather answers to both multiple choice and short answer questions.
•   Clickers can be used to collect a wider variety of identifying data during the assessment.
•   Clickers reduce the paper consumed during an assessment and the labor associated with organizing that paper,
which can be significant for large classes.
•   Clickers put test data in faculty hands before they leave the classroom.
•   Clickers are more modern than bubble sheets.
•   Clickers used for testing purposes can also be used for polling during lectures to enhance student engagement
and interactivity.
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