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Abstract
Many universities are investing in active learning strategies and learning spaces designed to support those strategies to increase student success. However, many instructors perceive barriers to
adopting active learning techniques, limiting the effect of universities' investments. This research
explored barriers to instructor adoption of active learning techniques and sought to expand the
understanding of the differences in perceived barriers across academic disciplines, teaching experience, and other instructor characteristics. The first study in this research explored whether
commonly stated barriers are indeed substantive barriers through a quantitative survey that asked
instructors to rate the severity of each barrier. One commonly stated barrier, validated by this research, was the lack of available classrooms suited to teaching using active learning practices. In
the second study in this research, observations were made of the behaviors of instructors and students in both lecture-style and active learning classrooms. The study explored how instructors
overcame barriers related to the availability of suitable classrooms and investigated the ways in
which the elements of both types of rooms supported active learning strategies. This second
study found differences in student engagement within the two environments, with increases in

engagement linked to specific affordances provided by elements of the active learning classrooms. Finally, recommendations were made for improving lecture-style classrooms with elements of active learning classrooms, including the addition of multiple writing surfaces and movable furniture, to assist instructors and students in the adoption of active learning techniques
without requiring large investments by universities.
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CHAPTER 1: THE PROBLEM
不聞不若聞之，聞之不若見之，見之不若知之，知之不若行之；學至於行之而止矣
Translation:
“Not having heard something is not as good as having heard it; having heard it is not as good as having seen it;
having seen it is not as good as knowing it; knowing it is not as good as putting it into practice.”
Chinese Confucian Philosopher, Xunzi, 312–230 BC (Popik, 2012)

Introduction
Active learning promises to increase student performance, capturing attention in the
higher education community. Active learning is “the process of having students engage in some
activity that forces them to reflect upon ideas and upon how they are using those ideas” (Collins
& O’Brien, 2003, p. 5). In its most recent annual report, “Higher Education’s Top 10 Strategic
Technologies,” EDUCAUSE, an international leader in higher education learning technology
leadership, found that active learning classrooms is the top technology investment across member institutions for 2017 (Brooks, 2017). This finding reflects that colleges and universities have
been increasing their development and construction of learning spaces designed to make the
most of active learning techniques (Baepler, Walker, Brooks, Saichaie, & Petersen, 2016). Many
institutions are building new classrooms with elements designed to directly support active learning, including movable furniture, group work areas, multiple displays and multiple writing surfaces for students’ work. Building learning spaces that support active learning is only a portion
of what is needed to successfully implement active learning practices to improve student success;
university instructors must also adopt these active learning techniques in their courses.
Much of the increase in interest and investment in active learning strategies is likely due
to the substantial evidence demonstrating improved student success provided by increases in active learning engagements (Butler, Phillmann, & Smart, 2001; Freeman et al., 2014; Michael,
2006). The prevailing method of instruction, that of lecturing, is often criticized for its failure to
engage student in their own learning process (Butler et al, 2001). But active learning strategies
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are designed to encourage students to participate in learning by integrating new content within
existing knowledge and experiences, improving understanding and retention (Bonwell & Eison,
1991; Chi, 2009). Numerous studies have demonstrated support for the claim that active learning
increases student performance, which can lead to overall student success (Freeman et al., 2014).
In their meta-analysis of 225 studies on active learning, Freeman et al. (2014) found that students
who engaged in active learning earned significantly higher grades (0.47 standard deviations
higher than their non-active learning counterparts) and were significantly less likely to fail their
courses. Similar levels of success were seen regarding the use of rooms specifically designed for
active learning versus traditional lecture-style rooms, when compared for their effectiveness in
supporting active learning (Cotner et al., 2013), though more research needs to be done to explore the role of the classrooms related to student engagement and success.
Previous research has sought to describe and catalog the barriers to the adoption of new
teaching models. Some studies specifically addressed the adoption of active learning techniques
(Ertmer, 1999; Michael, 2007; Ocak, 2011; Parker, 2003). One commonly stated barrier is the
lack of suitable classrooms designed to support active learning (Michael, 2007). This present research sought to, first, validate and expand upon the understanding of barriers to the adoption of
active learning. Secondly, this research provided insights on how instructors overcame barriers
related to the suitability of classroom design by exploring how those instructors taught the same
course in both a lecture-style room and an active learning classroom.
Research Questions
1. What barriers do instructors perceive as preventing them from adopting active learning
techniques in their curricula?
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a. Are these perceived barriers realized when instructors decide to adopt active
learning techniques?
b. Are the perceived barriers the same among instructors with different characteristics, including instructors from different disciplines or instructors with differing
levels of teaching experience?
2. In what ways do the affordances of active learning spaces influence instructors’ teaching
methods in active learning classrooms as compared to traditional lecture-style classrooms?
a. To what extent do faculty members engage in active, constructive and interactive
teaching methods in active learning classrooms versus lecture-style classrooms?
b. To what extent do students engage in passive, active, constructive and interactive
learning in active learning classrooms versus lecture-style classrooms?
c. To what extent is student engagement affected by the affordances in active learning classrooms versus lecture-style classrooms?
Purpose
The purpose of this study is first, to explore the perceived barriers instructors believe are
keeping them from teaching using active learning techniques. One previous inquiry into these
barriers indicated that a top reason instructors hesitate to teach in the active learning style focused on the lack of available classrooms that would adequately support their teaching endeavors
(Michael, 2007). Based on this perceived barrier, this research contrasted the teaching techniques
and levels of student activity and engagement for courses taught in traditional lecture-style classrooms and a classroom designed specifically to support active learning. This research sought to
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discover if instructors would more actively engage their students if presented with classroom elements intentionally designed to support active learning. This research also compared whether the
students were more actively engaged in their own learning when participating in courses taught
in active learning spaces as compared to lecture-style rooms. Observations were made comparing
classes where the instructors taught the same course in both spaces during the same academic semester.
Significance of the Study
Each year, higher education institutions spend significant investments and resources in
building and supporting active learning classrooms in support of efforts to increase student success. At Georgia State University, the cost of developing and equipping an active learning space
is approximately 6 to 10 times higher than the cost of equipping a traditional classroom (H. L.
Webster, personal communication, November 13, 2017). Further, instructors often spend significant time redeveloping their instruction for use in these active learning environments, relying on
both technical and pedagogical support of university centers, increasing the financial investment
of their home institutions (Baepler et al., 2016).
As university administrators and others consider further investments, they will need input
on the effectiveness of these classrooms and their support structures in promoting effective
teaching practices. There is an opportunity cost for each component they choose to invest in. For
example, resources spent on additional computer displays for student group work may come at
the cost of new faculty support programs. The results of this study provide insights into teaching
practices in traditional classrooms and active learning classrooms and explores the level of faculty and student activity in each of those environments. The study also quantified barriers to the
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adoption of active learning by instructors and explored and discerned differences in groups of instructors regarding their perceptions of those barriers.
Personal Positioning and Bias
Both the active learning classroom and the traditional lecture-style classrooms used in
this study fall under the purview of the Center for Excellence in Teaching and Learning, an organization co-led by the researcher in this study. Decisions related to these learning spaces, including budgeting, technology selection, and learning space design are often made by the researcher and his direct reports. Instructors who wish to teach in the active learning classroom described in this study must apply to teach there each semester. The decision of who may teach in
that space is made by the Assistant Director of Learning Spaces, who reports directly to the researcher. While the participation in this research is not linked directly or indirectly to the continued ability to teach in the active learning classroom, a link could be implied or assumed on behalf of the instructors who participated in this research. Further, the researcher has invested significant time and effort into the advocacy for, and the funding and design of, the active learning
space used in this study. To avoid any perceived biases, the researcher utilized anonymous surveys and engaged a second scorer in the classroom observations.
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Overview of the Study
Study 1: Perceived Instructor Barriers to the Adoption of Active Learning
To explore the barriers to active learning, this study evaluated surveys from two populations of instructors at two large research-focused universities, representing a variety of teaching
experience. Classification questions determined the level of teaching experience, experience with
active learning techniques, types and the level of active learning training, and areas of academic
discipline. Each participant was asked to rate, on a Likert-type scale, potential barriers to teaching in an active learning style. Those instructors who indicated more experience in active learning methods were asked to rate these same barriers from two points of view: (a) perceived barriers before teaching in the active learning style, and (b) current perceptions of barriers based on
experience in adopting active learning techniques. This differentiation helped to discern whether
originally perceived barriers were actually realized once adoption occurred.
Study 2: Lecture Classrooms versus Active Learning Classrooms
This study compared observations of instructor and student activity occurring during
class sessions in an active learning classroom and in a more traditional, lecture-style classroom.
Observations were documented using a well-tested instrument, the Observation Protocol for Active Learning, commonly referred to as OPAL (Frey et al., 2016). Using OPAL, notations were
made every two minutes regarding the specific activity instructors were engaged in, and the specific activity students were engaged in. Indications on the level of student note-taking and overall
level of attention were noted as well. These indicators were scored, mapping activities to Chi’s
(2009) theoretical framework for passive, active, constructive and interactive learning, and then
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quantitatively summarized and compared across class sections in both active learning and lecture-style settings. Additional notes were made to assist with a qualitative assessment of instructor and student behaviors related to active learning.
Summary of Findings
“Class size is an impediment to active learning,” and the related barrier, “Available classrooms do not lend themselves to active learning” were the top two barriers as rated by survey
participants, with concerns about the availability of classrooms that support active learning rated
as a top barrier across all disciplines and persisting over time as instructors become more experienced with active learning techniques, even as other barriers decrease in their ratings.
Evidence of the need for classrooms that better support active learning was recorded in
the observations of instructors using both lecture halls and active learning rooms; the level of
student engagement was higher in the active learning room, especially during the application of
more advanced active learning techniques. Instructors’ use of various elements, and the resulting
enhancements made within active learning activities based on the affordances of those elements,
provided insights that will inform decisions regarding programs designed to help instructors and
students adopt active learning techniques more easily.
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CHAPTER 2: REVIEW OF THE LITERATURE
Introduction
The literature offers substantial evidence that active learning models offer learning advantages to students, including “increas[ing] student motivation, knowledge retention, and content transferability” (Cattaneo, 2017). For example, a meta-analysis of active learning models in
science, technology, engineering, and mathematics (STEM) courses showed that, compared to
traditional lecture courses, active learning instruction decreased the student course failure rate
from 33.8% to 21.8% (Freeman et al., 2014). Increasing pressure from university administrators
to reform teaching practices and improve student success necessitates that instructors consider
active learning methods as a potential means to meeting those goals (Michael, 2006). To facilitate this increase in active learning methods, universities are increasing their investments in active learning classrooms and related technologies (Brooks, 2017). As with any new innovation,
there are barriers that keep instructors from considering adoption, and challenges that come into
play as instructors attempt to implement an active learning approach. The following is a review
of the current literature on active learning, active learning classrooms, instructor adoption of innovation, and the factors that serve as barriers to adoption.
Active Learning
It is difficult to condense the many descriptions of active learning into a single definition,
as many instructors view a variety of their teaching activities, and resulting student work, as engaging in active learning methods. “Active learning is generally defined as an instructional
method that engages students in the learning process” (Prince, 2004). Prince’s (2004) definition
is short and imprecise, but offers a foundation for researchers and practitioners to begin their ex-
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ploration of active learning principles. At face value, this definition is partially derived from constructivist theories, indicating that the learner will actively engage in the construction of new
knowledge by more actively participating in the learning process. Further details regarding active
learning’s foundations in constructivist theories follows in a later section of this literature review.
In constructing this simple definition, Prince borrowed from the more detailed exploration of active learning by Bonwell and Eison (1991).
In their book, Active Learning: Creating Excitement in the Classroom, authors Bonwell
and Eison (1991) indicated that while a generally-accepted definition of active learning was lacking, five common characteristics are present in active learning strategies:
•

Students are involved in more than listening.

•

Less emphasis is placed on transmitting information and more on developing students’ skills.

•

Students are involved in higher-order thinking (e.g., analysis, synthesis, and evaluation).

•

Students are engaged in activities (e.g., reading, discussing, and writing).

•

Greater emphasis is placed on students’ exploration of their own attitudes and values.

Based on these characteristics, Bonwell and Eison asserted a definition of active learning
as anything that “involves students in doing things and thinking about the things they are doing”
(1991, p. 2).
A similarly-detailed definition can be found in the Greenwood Dictionary of Education.
Editors Collins and O’Brien said that active learning can be defined as:
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The process of having students engage in some activity that forces them to reflect upon
ideas and upon how they are using those ideas. Requiring students to regularly assess
their own degree of understanding and skill at handling concepts or problems in a particular discipline. The attainment of knowledge by participating or contributing. The process
of keeping students mentally, and often physically, active in their learning through activities that involve them in gathering information, thinking, and problem solving.
(2003, p. 5)
It is this last definition that will be used as the basis for this research. The emphasis on
both the mental and physical activity of the learner is appropriate for studies of active learning
situated in the physical classroom. Further, the definition uses phrases such as “requiring students,” and “keeping students,” indicating that an agent is present to perform these actions, encouraging student activity. This researcher asserts that the implied agent is the instructor.
In the context of this research, additional terms will be used: affordances, adoption, barriers, lecture-style classrooms and active learning classrooms. Concise definitions of each, along
with the relevant definition of active learning, can be found in Table 1.
Table 1: Definitions
Term
Active Learning

Affordance

Adoption

Definition, as used in this research
“The process of having students engage in some activity that forces them to
reflect upon ideas and upon how they are using those ideas. Requiring students to regularly assess their own degree of understanding and skill at handling concepts or problems in a particular discipline. The attainment of
knowledge by participating or contributing. The process of keeping students
mentally, and often physically, active in their learning through activities that
involve them in gathering information, thinking, and problem solving.”
(Collins & O’Brien, 2003, p. 5)
“The relationships between the properties of an educational intervention and
the characteristics of the learner, [or group of learners] that enable particular
kinds of learning” (Kirschner, 2002, p. 14). In this study, affordances are
considered those actions or capabilities that are enabled by the elements of a
classroom.
The decision to proceed with the full or partial implementation of a new
concept, idea or innovation. During this process, a participant will become
aware of the new concept, make an assessment of its potential benefits and
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Barrier
Lecture-Style Classroom

Active Learning Classroom

challenges, commit to implement the concept, and follow through with that
implementation. (Wisdom, Chor, Hoagwood, & Horwitz, 2014).
“[A]nything that prevents progress or makes it difficult for someone to
achieve something” (Barrier, n.d.).
A classroom equipped with an instructor’s lectern, instructor’s computer and
projector for display of content, minimal wall-mounted writing surfaces and
individual desks, usually tablet-arm chairs, for use by students.
A classroom equipped with technology and furnishings implemented to support active learning. These elements may include, but are not limited to,
multiple writing surfaces, multiple electronic displays, and movable tables
and chairs. (Baepler et al., 2016)

Constructivist Foundations
Education reformer John Dewey, in his treatise, Democracy and Education: An Introduction to the Philosophy of Education, stated that “learning means something which the individual
does when he studies. It is an active, personally conducted affair” (1916, p 208). This constructivist definition of learning stands in contrast to earlier objectivist viewpoints that learning was
the systematic perception and understanding of objective truths that already exist in reality.
(Jonassen, 1991). Where objectivism asserts the belief “in the existence of the real world, external to humans and independent of human experience,” constructivism “claims that reality is more
in the mind of the knower, that the knower constructs a reality, or at least interprets it, based
upon his or her apperceptions” (Jonassen, 1991, pp. 8, 10). The philosophies of early constructivist theorists such as Piaget, Vygotsky, and Dewey, that students build new knowledge by relating
new ideas presented to them through coursework to their existing perceptions and understanding
of the world around them, corresponds directly to the tenets of active learning, which requires
that learners actively engage in questioning, comparing, analyzing, summarizing and expounding
upon new concepts and content presented to them by their instructors (Jonassen, 1991).
In her article “Telling Active Learning Pedagogies Apart: From Theory to Practice,” Cattaneo (2017) built on Jonassen’s connections between active learning and constructivist theories.
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Jonassen (1991) cataloged five active learning pedagogies: problem-based, discovery-based, inquiry-based, project-based and case-based. Cattaneo explored each of these pedagogies, offering
a systematic analysis of their connections to fundamental elements of constructivism: learningcenteredness, focus on process and content, use of interdisciplinary lessons, use of collaborative
lessons, focus on student reflection, and importance of intrinsic motivation. In her matrixed comparison, Cattaneo evaluated 45 research articles related to active learning, in this case, in the kindergarten through eighth grade environments. She mapped instances and assigned points for articles focusing on each pedagogy, depending on whether each article simply discussed a criterion,
found the constructive criterion to be an important element in the pedagogy, or did not find the
criterion to be important. The list of active learning pedagogies could then be ranked (lowest to
highest) in their attribution of constructivist-based criteria as follows, with associated points indicated: discovery-based (13), problem-based (15), inquiry-based (16), project-based (17), and
case-based (19). Cattaneo (2017) concluded that while the constructivist lens was helpful in narrowing the overlapping definitions of individual active learning pedagogies, practical distinctions
are still unresolved.
Conceptual Framework
Active, constructive, and interactive learning. The design of this study is based on the
conceptual framework that differentiates between passive and different types of active learning.
In this framework, Chi (2009) divides the general conception of active learning (i.e., learning
non-passively) into three categories: active, constructive, and interactive (Chi, 2009).
Active. Being active is characterized by the student engaging in some form of physical
activity during the learning process. This may be as simple as engaging in the act of underlining
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important sections of written content or more advanced activities such as selecting from a menu
of content choices (Chi, 2009).
Constructive. In addition to the characteristics of being active, being constructive involves the learner producing original content, concepts or ideas based on the learning activity
they are engaged in, specifically new outputs that were not presented in the original learning material. For example, a learner may compare two competing arguments or develop a concept map
that shows relationships between multiple theories. Constructive activities are those where learners’ “self-explanations are meaningful elaborations that go beyond what was presented” to the
learner (Chi, 2009).
Interactive. Much in the same way that constructive behaviors build upon active behaviors, interactive behaviors build upon constructive behaviors. Constructive behaviors such as
questioning or summarizing become interactive when another individual, such as a subject matter expert or peer, is engaged as a part of the learning process. This often takes the form of a dialog in which the learner posits new ideas regarding the content, constructing new knowledge, and
then responds to additional questions from the instructor or peer also engaged in the dialog (Chi,
2009).
In Chi’s framework (2009), she hypothesized and presented preliminary evidence that
each level of learning is more effective than the previous, i.e. interactive learning is more effective than constructive learning, which is more effective than active learning, which is, in turn,
more effective than passive learning. This closely matches the structure described in Bloom’s
Taxonomy, which lists levels of learning on a scale from simple knowledge of a topic through
the evaluation of that topic in relationship to other topics (Hyder, 2016). The revised Bloom’s
Taxonomy lists the following levels of learning: knowing, understanding, applying, analyzing,
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creating and evaluating, with each level of learning building upon those listed before it. The first
two of these, knowing and understanding, closely align with Chi’s (2009) description of active
learning. Bloom’s higher-level learning objectives (applying, analyzing, creating and evaluating)
more closely align with Chi’s (2009) classification of constructive and interactive learning, with
the distinction that Chi’s (2009) interactive learning includes the act of interacting with another
individual.
Chi (2009) provides a structure for analyzing learning in categories of active, constructive and interactive. However, the common definitions of active learning, described above, incorporate all of these categories, with a stronger relationship to constructive and interactive. The
Greenwood Dictionary of Education definition of active learning contains the phrase: “The process of having students engage in some activity that forces them to reflect upon ideas and upon
how they are using those ideas” (Collins & O’Brien, 2003). Each of Chi’s (2009) levels of learning can be illustrated in this definition.
Active Learning Techniques
Active learning research reveals a wealth of materials detailing many examples of active
learning pedagogies, methods and practical activities that can be used to encourage student engagement. While some articles categorized activities into broad-based pedagogies, such as the
Jonassen (1991) and Cattaneo (2017) examples discussed above, other articles detailed specific,
practical examples.
In their guide to active learning, authors Bonwell and Eison (1991) started with simple
recommendations for increasing engagement within traditional lectures. One suggestion for increasing student retention was for instructors to create moments of pause, perhaps 2 minutes in
length, 2 to 3 times during a 50-minute lecture, to allow students time to reflect and summarize
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their notes. This activity aligns with Chi’s (2009) classification of constructive learning, as students are engaging in explaining, elaborating, self-reflecting or drawing connections between
concepts, all characteristics of constructive learning. Learners were also encouraged to group
into pairs to discuss and compare their notes and ideas, an example of Chi’s (2009) interactive
learning, demonstrating joint dialog between peers. A common active learning exercise that
builds on the pause-procedure mentioned earlier is called “think, pair, share” (Wolff, Wagner,
Poznanski, Schiller, & Santen, 2015). In this technique, an instructor pauses the lecture and encourages students, individually, to spend time thinking about a question or challenge based on
the lecture material. Learners then group into pairs to discuss and compare their ideas. Select
pairs are called on to share their conclusions with the class, often for further debate. “Think, pair,
share” is an example of an active learning technique that can be characterized as “didactic”
(Wolff et al., 2015). In other words, it can be quickly incorporated into a didactic lecture-style
class without any out-of-class preparation by the learners.
Another technique, called a guided lecture, was suggested (Bonwell & Eison, 1991). In
this method, students are required to (a) listen to a short lecture without taking any notes, (b) assemble in groups to discuss themes presented in the lecture and collectively take detailed notes
and then, later that day, (c) individually, reconstruct the lecture in narrative form, using their
memory and the collectively documented lecture notes. The authors noted success using both of
these enhanced lecture techniques.
Other, more advanced techniques may be considered “cooperative,” or requiring a flipped
class model, where student review content outside of the class period and come to the class session prepared to participate. An example of a cooperative active learning technique is the “jigsaw” exercise. A complex topic is divided into small elements or “puzzle pieces,” and assigned
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one to each leaner ahead of class. Each learner becomes an expert on their given topic and comes
to class ready to discuss with other members assigned to their topic area. During class, each
learner presents their portion of the puzzle, all with the goal of building a complete image of the
complex topic. More advance techniques like the jig-saw exercise can benefit from access to
modern classroom technology and rooms designed specifically for active learning techniques
(Baepler et al., 2016).
As active learning technology and classroom design provide additional resources for active learning techniques, some guides to active learning have begun to make direct suggestions
on the technology best utilized to provide affordances for specific exercises. In their book, A
Guide to Teaching in the Active Learning Classroom, Baepler et al. (2016) discuss an active
learning technique designed to build the skill set of generating and modifying a new hypothesis
based on group data collection. The technique starts with the instructor describing a specific
finding in the natural world, and asking student groups to propose hypotheses to explain the finding; the instructor shares the series of potential hypotheses with all the groups. Students use
clickers, a common student response tool, to vote on their selection of the best hypothesis. The
authors noted that in the first iteration, this round of inquiry usually results in a demonstration of
low content comprehension. Learner groups are then given additional data relevant to the finding
and the proposed hypotheses, and asked to discuss the meaning of that data, and to make new
conclusions. The results of the second round usually fall more in line with the most appropriate
hypothesis. The instructor concludes the exercise by conducting a final round of discussions, offering an opportunity for synthesis of the new content and skills learned.
During the description of this technique, Baepler et al. (2016) noted specific technologies
and room affordances that can be used. Shared documents, such as Google Docs, can be used by
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each team to quickly accumulate and summarize their hypotheses. Multiple room displays can
allow for detailed data to quickly be shared to all the student groups, and for students within each
group to share their new findings with each other. Clicker devices can provide capabilities for
rapid voting while mobile writing surfaces allow student groups to quickly draw out connections
between concepts as they postulate new theories. Finally, it was suggested that the mobility of
the room furniture can provide further capabilities for forming teams of multiple sizes, and the
ability to easily switch teaching modes between lecture and group work. While not specifically
addressed in this research, similar techniques can be used in, and are often considered an essential element, in online learning as well (Khan, Egbue, Palkie, & Madden, 2017).
Effectiveness of Active Learning
There is substantial evidence that active learning is effective across many disciplines
(Butler et al., 2001; Michael, 2006). Fundamental to the success of active learning is the insistence that learners seek out new information, evaluate it, and relate it to information they already
know, instead of just relying on an instructor to provide them with all of the material through lecture or readings (LaCosse et al., 2017).
Although academic lectures are often considered an efficient way of delivering a large
amount of content quickly, lectures have been criticized for failing to fully engage students in
their own learning (Butler et al., 2001). Active learning, on the other hand, embraces the student’s participation in her own learning process as key to improving understanding and retention
(Bonwell & Eison, 1991).
While student engagement is considered important during class time, engagement is often considered a means to the end of improved student learning. One way to measure the effec-
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tiveness of active learning is to conduct experiments that measure student comprehension of content and concepts when taught using active learning techniques compared to more traditional
teaching methods.
One study conducted by a group of psychology instructors used a variation of the think,
pair, share method discussed earlier (Butler et al., 2001). The instructors would pose specific
questions to students during pause moments in their lectures. Learners would quickly write down
their responses on an index card, then group into pairs to discuss their ideas. This activity would
be described by Chi (2009) as an interactive learning experience. The instructor would choose
examples of correct answers and discuss them with the whole class. A small selection of these
exercise questions was then replicated on the learners’ exam, 12 questions in all, 6 each, in two
sections of the course. As a control, students in the section that did not receive the exam question
as a think, pair, share exercise received the same content through means of traditional lecture.
The results of the study showed a mix of positive and negative results, but favored a positive correlation between active discussions of concepts and correct answers on exams. For 4 of the 12
questions, students who participated in the active learning exercise performed better than those
who did not. For 1 of the 12 questions, the active learning students performed worse, with the
other 7 questions showing no significant differences. While the overall results were not as positive as the instructors had expected, there was a secondary positive effect: students reported that
having to participate in the exercises for course credit was a motivator for attending the course.
A future extension of this study could evaluate a section of the course that uses the active learning exercise against one that does not.
Positive results for active learning classes, like the ones describe above, are common
throughout the literature. In an effort to summarize the research on active learning effectiveness,
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Prince found that “empirical support for active learning is extensive” (2004, p. 225), and suggested that while different types of active learning, such as problem-based learning, offered
mixed results, that most active learning initiatives, according to the literature, had produced positive results. He reviewed previous studies on active learning and included the topics of collaborative learning, cooperative learning and problem-based learning, recognizing that researchers have
used different names over time to describe the types of learning currently thought of, collectively, as active learning. Results from some of these students showed that increasing student engagement through active learning techniques resulted in full grade increases for students and had
additional positive effects of improving student attitudes and increasing knowledge retention.
More recently, a team of researchers conducted a meta-analysis of 225 research studies
that contained indications of student exam results related to active learning in STEM courses
(Freeman et al., 2014). In their analysis, they looked for exam results on both instructor-conducted exams, as well as concept inventories. Overall, they found that students who participated
in active learning posted exam results 0.47 standard deviations higher than those in traditional
classes. This difference led to significantly higher course failure rates for students in traditional
courses; they were 1.5 times more likely to fail their course than active learning students. Freeman et al. found these results to be consistent across all STEM fields and across all course sizes
included in their study. One difference in results was noted when comparing student performance
on instructor-created exams versus standardized concept inventory exams. Although the results
were positive for active learning on both, students in active learning classes showed a higher difference on concept inventories than on instructor-created exams, when compared to the traditional lecture control groups. The researchers concluded that this difference may be related to the
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higher-level cognitive skills required for concept inventory exams, and the nature of active learning as a catalyst for increasing higher-level learning.
Barriers to Adoption
Active learning models offer many advantages and often deliver increased levels of student performance (Freeman et al., 2014). Yet many instructors remain resistant to implementing
active learning techniques in their teaching (Michael, 2007). What are the barriers that keep them
from integrating active learning models and the related practices into their curriculum? To gain a
more comprehensive understanding of instructor barriers or challenges to adopting active learning, literature including barriers to the adoption of related teaching methods, including hybrid or
flipped classroom methods, and barriers to the adoption of related technologies, are included.
In his analysis of barriers to the adoption of active learning practices, Michael (2007) collected feedback from a group of 29 university instructors regarding their own perceptions on reasons they and other faculty members hesitated to engage in teaching with active learning methods. The instructors were divided into four groups, with each group developing a list of common
barriers to active learning method adoption. The top two most cited reasons focus on (1) the
amount of time it takes instructors to develop new curriculum and (2) the lack of suitable classroom space that supports active learning methods. Each of these two barriers was submitted by
all four of the instructor groups. A full list of the 22 summarized barriers is included in Table 2.
These specific barriers are representative of other barriers found in the literature (e.g., Ocak,
2011). As discussed later in this manuscript, this list was used to form the basis for the survey
used in Study 1 of this research.
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Table 2: Active Learning Barriers
Barriers to Active Learning. Includes the number of groups that mentioned each (Michael,
2007, p. 43)
4 Groups Mentioned:
1. Active Learning requires too much preparation time
2. The classroom in which we teach do not lend themselves to active learning
3 Groups Mentioned:
3. Students do not know how to do active learning
4. Active learning takes too much class time and the coverage of content will suffer
5. In an active learning classroom, the teacher has less control
6. Active learning is compromised because students do not come to class prepared
7. Students are unwilling to engage in active learning
8. Active learning is difficult to do because of student heterogeneity
9. Students lack the maturity needed for active learning
2 Groups Mentioned:
10. Student assessment is difficult in an active learning classroom
11. The perceptions of colleagues inhibit active learning
12. Class size is an impediment to active learning
13. The culture of learning of both teachers and students is a barrier
14. Student expectations about learning
1 Group Mentioned:
15. It is hard to predict the learning outcomes in an active learning classroom
16. Active learning runs the risk of poor student evaluations or ratings
17. It is hard to ensure “quality control” in a course with multiple sections
18. There are not enough learning resources available
19. Lack of teacher maturity (personal and professional) is a barrier
20. The faculty reward structure makes active learning unattractive
21. Standard classroom periods are a barrier
22. Teachers do not know how to do it
In addition to Michael’s work, other researchers have sought to catalog the variety of barriers that keep instructors from adopting new teaching methods and technology. In his research
about barriers to the adoption of blended learning, one method of engaging in active learning
practices, Ocak (2011) conducted a qualitative analysis consisting of eight interview questions
posed to 117 faculty members across four universities in Turkey. He framed his interview questions around the central research question, “Why do faculty members prefer not to teach blended
courses?” (Ocak, 2011, p. 692). The interview questions focused on topics including how the
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professor defined blended learning, levels of faculty and student interaction, and available support for blended learning adoption. The interviews were conducted both face-to-face and over
email using a semi-structured approach.
The responses to what barriers stood in the way of adoption varied across several categories. The researcher coded the interview responses into eight barriers across three categories including instructional processes, community concerns, and technical issues. The most frequently
mentioned barrier was the degree of complexity of the instruction, indicated in 24.93% of responses. Concerns about institutional support were noted in 17.26% of responses. These two barriers are reflective of those mentioned by Michael’s (2007, p. 43) faculty groups: “Active Learning requires too much preparation time” and “the faculty reward structure makes active learning
unattractive.” It is worth noting that the author chose to assign percentages to the number of mentions of barriers, not to the number of participants that mentioned a particular barrier. It is not
clear whether specific barriers were noted repeatedly by a small number of participants or perhaps less often by a large number of participants. One limitation of this study was the population
interviewed; it was limited to instructors who were already teaching in a blended-learning environment. In other words, they had already adopted the new innovation. A more complete study
might include instructors with more varied degrees of experience with the specific innovation being researched.
Both the Michael (2007) and Ocak (2011) studies focused on the adoption of a particular
instructional methodology. Much of the hesitancy in adopting a new method of teaching, however, can relate specifically to the adoption of a related technology. A study conducted by AlBusaidi and Al-Shihi (2012) explored instructor satisfaction with, and adoption of, the tools used
in blended learning, specifically learning management systems. They created a questionnaire
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based on 11 hypotheses they had established from their research, including statements regarding
previous use, levels of training, incentives and institutional support. They queried a group of 646
instructors from a university in Oman who were selected because they all used learning management systems to some degree in support of online and blended learning environments. A total of
82 participants responded to the survey, which consisted of 39 indicators measured on a Likerttype scale. The researchers’ quantitative analysis included ratings of participant responses to
each indicator and correlations between each of the indicator groups, measuring the validity of
their stated hypotheses. Among their findings was support for their hypotheses that teacher training, technology quality, and management support all positively influenced faculty satisfaction
with the learning management system. Further, they established that instructor satisfaction with
the learning management system positively correlated with intentions of continued system use
for additional blended learning courses, lowering barriers and increasing the rate of adoption.
Like the Ocak (2011) study, this research was limited to a population of those who had already
adopted the innovation. In a discussion of barriers, the opinions of those who have not engaged
in technology-enhanced learning should be considered.
Instructor Attitudes
Among the barriers mentioned in Michael’s (2007) research were indications of faculty
culture, teacher maturity, and pressure from colleagues related to active learning. These barriers
speak to how instructors see themselves related to a particular innovation. In her discussion of
barriers to change and technology integration, Ertmer (1999) explored teachers’ understanding of
how barriers, including teacher attitudes, affect their adoption of technology. She started by delineating two types of barriers: extrinsic barriers (which she calls first-order) and intrinsic barriers (second-order). Extrinsic barriers are those that can be addressed by the institution, such as
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adequate technology implementations, sufficient training and faculty support. Intrinsic barriers
are those which are ingrained in the teacher’s own personal view of herself and her environment;
these are the barriers that interfere with the instructor’s ability to adapt to change in an environment that supports change. When instructors have preconceived notions regarding their role in
the classroom or a pre-defined vision of what education looks like, it may be difficult for them to
try new approaches and take on new responsibilities that do not align with their preconceptions.
Ertmer summarizes her findings by indicating that while extrinsic barriers may be more easily
remedied, they can also be complicated or conversely lessened by intrinsic barriers. Ertmer
(1999) focused her efforts on the K–12 community, but her recommendations are applicable to
higher education environments as well.
Also related to faculty culture are the changing roles an instructor must take when embracing new methods of teaching, including a focus on active learning. In their writings on best
practices for blended courses, authors Kaleta, Skibba and Joosten (2007), building on earlier
work by Berge (1995), address the variety of roles an instructor must face: pedagogical, social,
managerial and technological. One of the research questions they addressed in their work focused on this barrier to adoption: “How did instructors’ roles change as they implemented the
hybrid model?” (Kaleta et al., 2007, p. 116). In their study, the authors interviewed 10 participants, using a phone-based, in-depth, semi-structured interview method, preceded by a 34-item
online survey designed to gather demographic information and blended-learning model experience. The researchers selected full, associate, and assistant professors and academic support staff
from three universities for this study. All participants had experience in teaching or developing
blended course material. Their findings indicated that faculty members must adapt their familiar

25
roles and embrace new ones to successfully navigate changes in teaching models. They also indicated that these findings should inform the roles of instructional trainers and faculty development
professionals.
Faculty Incentives
One question that arises as instructors question their role related to new teaching methods
and teaching technologies is what incentives might encourage instructors to adopt those methods
and technologies, and compensate them for taking on extra responsibilities and redeveloping
their instructional content. Parker (2003) investigated a comparison of various types of incentives and their roles in overcoming barriers to adopting technology-enhanced teaching. Parker
established two research goals: offer a description of a modern distance educator and identify
factors that encourage online instruction. She assembled 203 articles that referred to incentive
models and personal motivation factors, quantifying the mentions of individual factors in each
category.
Parker’s (2003) findings regarding incentives described factors divided into intrinsic and
extrinsic categories. Intrinsic motivators with the most mentions in Parker’s literature review included self-satisfaction (178 mentions), flexible schedule (161), and access to a wider audience
(160). Other indicators were listed but deemed insignificant due to their lower rate of mentions,
although, no clear criteria were described for statistical significance. Extrinsic incentives included monetary stipends (198), decreased workload (187), release time to develop and teach
(173), and new technology for personal use (156). While the highest rated indicator overall was
monetary stipends, Parker noted that less than 50% of universities offered financial incentives to
faculty for increasing use of technology in their courses. It is worth noting that Parker conducted
this study approximately 15 years ago, based on articles up to 5 years old at the time. Internet-
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based technologies were in their early years of development, and many instructors who were engaging in online learning models would have been considered early adopters. An updated validation or reconsideration of these findings is warranted. Also, while this analysis of 203 articles
was quite thorough, the author did not indicate her search method or specific rules for inclusion
or exclusion, except to say that the articles were published between 1998 and 2003.
As Parker (2003) noted in her conclusions, many instructors are led by personal motivation, leading to substantial adoption of innovative teaching methods using technology. In their
discussion of barriers to pedagogical change, Brownell and Tanner (2012) proposed that the development of professional identity could contribute to overcoming the lack of financial incentives. They argued that the current environment in higher education, with a preeminent focus on
research, leads faculty members to associate their professional identity as that of researcher over
that of teacher. Based on their qualitative review of previous literature, they suggested improvements in graduate programs for scientists (their focus was primarily on biology professors) to increase the importance of instructional aspects for future faculty. They concluded that while financial incentives and training are important aspects of curricular change, the intrinsic motivator
of improving one’s professional identity was a necessary element in moving the field forward.
Brownell and Tanner (2012) were convincing in their arguments, but at times, their work read
more as an editorial on the state of instructor professional identities than a review of current literature. Thus, they did not provide a balanced perspective of recent research.
Institutional Support
While individual faculty members may begin to achieve success with innovative learning
models, widespread support for the shift to new models requires backing from leadership at all
levels of the institution (Moskal, Dziuban, & Hartman, 2013). In their discussion of developing a
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new blended learning program, Moskal et al. (2013) built a case study around the combined experiences of faculty, support staff and university administration at their own institution, the University of Central Florida. The article appears to have been constructed around their own personal observations, as they were not clear on the method they used to assemble their findings.
The article did succeed, however, at offering a guide to the considerations required for developing a successful new learning model initiative. They poignantly warned of the potential disconnect between faculty and administration regarding curricular change: “The brief history of online
learning is littered with the carcasses of initiatives in which gaps in understanding between administration and faculty were never satisfactorily resolved” (Moskal et al, 2013, p. 3).
Moskal et al. (2013) presented a list of questions that senior leadership must answer, including what the goals of the institution are, as they relate to the new learning model, and what
student benefits are desired. Additional questions included what method will be used for institutional rollout of the new model and what level of financial investment will be required. One of
the barriers to successfully answering these questions was the administration’s lack of experience
and familiarity with blended learning models; most high-level administrators did not take classes
in their own programs that employed blended learning. The authors suggested that a key motivator to accomplishing administrative engagement is to align the goals of the innovation program
with measurements of institutional success, an idea that will be further explored later in this manuscript.
Another case study, this one by Garrison and Vaughan (2012), discussed the relationship
between university leadership and faculty in the deployment of hybrid learning environments.
Like the researchers from the University of Central Florida, the authors indicated that the univer-
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sity administration must offer leadership to optimize the success of innovative programs. To illustrate their argument, they documented two case studies examining programs at two Canadian
universities. They appeared to be drawing on their own personal experiences, as did Moskal et
al., as no indications of interviews or other observations were mentioned in their text.
In setting up their research, Garrison and Vaughan (2012) described the necessity of administrative support. They emphasized policy and position papers, and the inclusion of the learning innovation initiatives in university strategic and action plans. They indicated that such plans
must be “properly resourced, achievable and sustainable” (Garrison & Vaughan, 2012, p. 2). The
authors illustrated the point in one of their case studies when discussing a 10-year blended learning initiative. After receiving mixed reviews from an initial round of faculty-led blended learning
deployments, the Academic Vice President redirected the program to focus on the strategic goal
of improving high-enrollment courses. The administration also implemented a faculty learning
community approach to course development and linked the program to the university’s academic
plan. Systematic performance measurements showed that the new approach to institutional
blended learning initiatives was successful, evidenced by increased student engagement and increased overall student achievement. Their linkage between the roles of the faculty and administrators, and university measurements of success strengthened their argument for higher levels of
institutional support.
Training and Faculty Development
One of the barriers mentioned in Michael’s (2007) list created by his faculty participants
involved an admission of lack of experience in instruction using active learning techniques. In
simple terms, they stated “teachers do not know how to do it” (Michael, 2007, p. 43). Even
though this barrier was only mentioned by one of the four groups, the literature indicates that
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lack of knowledge and training related to a new innovation can create substantial barriers to
adoption. In their analysis of faculty barriers to technology adoption, authors Johnson, Wisniewski, Kuhlemeyer, Isaacs, and Krzykowski (2012) indicated that technology itself is surpassed as
an adoption barrier by the anxiety often exhibited by faculty members regarding the design and
teaching of technology-enhanced courses. They argued, however, that this anxiety could be mitigated through a systematic program of training and faculty development. In their analysis, they
produced a mixed-methods approach study describing their own experiences in creating a training bootcamp for faculty to help them overcome their anxiety and assist them in producing high
quality technology-enhanced curricula. They employed elements of quantitative and qualitative
research design, as they included a case study of their faculty development program combined
with an analysis of the program’s participant survey responses.
Johnson et al.’s (2012) theoretical framework was informed by Knowles’s theories of andragogy (adult learning) as distinguished from pedagogy (child learning). The authors used the
principles of this framework to design a program built especially for faculty. Tenets of their approach included involvement in the planning and evaluation process, experiential learning, relevance and immediacy of the content, and problem-centered learning. They described the design
of a three-day bootcamp in which faculty members explored current research on technology-enhanced learning, gained hands-on experience with teaching and learning tools, and analyzed their
own courses in relation to their newly obtained outlook and skills. The researchers’ survey analysis showed high levels of success for increasing confidence in teachers and for increasing comfort levels related to technology-enhanced learning. The authors concluded by indicating future
improvements to their bootcamp program including a focus on personal reflections of teaching
philosophy. It is worth noting that all of the quantitative analysis completed in this study focused
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on faculty satisfaction with the training bootcamp. The authors did not include any data related to
its success in improving technology-enhanced learning on their campus.
When instructors need to develop new skills, institutions often address these needs by establishing faculty development programs. But programs are not as effective as they could be if
instructors do not attend the available workshops. Researchers Georgina and Olson (2008) explored the relationship between faculty technology integration, faculty self-perceptions of technology, technology training, and pedagogical practice, and concluded that 70% of faculty agree
or strongly agree that it is the university’s responsibility to provide technology training, while
only 35% agreed or strongly agreed that it was their own personal responsibility. To gain their
insights, they issued a survey to 1115 faculty members from colleges of education at 15 doctorate-granting and peer universities. They used an online survey tool, and saw a response rate of
over 21.2%. Almost all respondents replied that their institutions offer technology-training
courses (94.9%), but only 7.2% indicated attending training to a great extent. Just over half of
the faculty participants indicated attending training to some extent (50.4%). The researchers proposed a connection between the low training rate and the preference of faculty to teach in lecture
style classrooms and other classrooms with no technology (combined at 49.57%). They further
expanded their assertion by noting a high correlation between faculty technology skills and their
use of sound pedagogical practices in design and delivery of content. Their research on the effects of training indicated positive outcomes for pedagogical practices related to the use of small
group forums hosted by a trainer.
Measures of Success
One additional barrier to adoption relates to how the success of technology-enhanced
learning is measured and how the university community enculturates respect for learning-related
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data. In their research, Macfadyen and Dawson (2012) explored the relationship between learning analytics and the decision-making process regarding technology-enhanced learning tools.
Their purpose was to analyze why decision makers at their university ignored data from their
learning management system (LMS) in the process of analyzing new tools for learning. They utilized a mixed-methods approach, employing a longitudinal participant observation process, along
with a quantitative analysis of learning analytics provided by their LMS. In their writing, they
presented a variety of numeric outputs describing the types of hosted content, the rates of student
and faculty usage, along with types of learning system tools most utilized. The also indicated a
high correlation between student usage of the LMS and student achievement, noting a positive
correlation between the use of five separate online tools and increased grades.
Their qualitative analysis focused on the decision-making process of the technology advisory council in deciding which new LMS to deploy (Macfadyen & Dawson, 2012). And while
one of the authors served as a member of that council, that author did not participate in the selection process. The authors indicated that even though their LMS was able to produce various indicators of success, university faculty and administrators failed to account for those measurements
when making decisions about future technology deployments; they failed to set a strategic direction for the future development of learning tools on their campus. The authors attribute this lack
of success to a deficit in the university culture. While upper administration speaks of utilizing
data-driven decision-making practices, they sometimes fail at achieving their goals due to fear of
innovation and change. Their connection back to leadership resonates with earlier discussions in
this document related to technology-enhanced learning adoption barriers related to institutional
support. The authors concluded by saying, “As governments and institutions further seek to establish quality measurements and demonstrate learning and teaching impact, learning analytics
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will be increasingly in demand” (Macfadyen & Dawson, 2012, p. 161). Their article, while focusing primarily on LMS-related data, expertly addressed the disconnect between measurements
of performance and decision-making related to technology-enhanced learning including active
learning classrooms. At times, their research seemed to lose focus, as they combined their two
approaches: reporting statistics from their learning management system and exploring the reasons faculty and administrators failed to consider them in their evaluations. A clearer approach
might have been to focus primarily on the decision-making process, and simply include the specific LMS findings as an appendix.
Faculty and student use of technology are among many measurements that indicate successful deployments of innovative educational initiatives, as indicated in the Moskal et al. (2012)
research on modeling successful blended learning programs. Two of their key indications relate
to measurements of success: institutional data collection and assessment and aligning policy and
practice with key findings from the data. They encouraged institutional measures of student success in blended learning courses, rates of faculty and student satisfaction, and measurements of
improvements to the program over time. They noted an observed direct connection between student satisfaction in their blended learning courses and the future demand for similar courses,
along with a symmetrical connection between dissatisfaction and lack of demand. These measurements inform the departmental- and university-level course planning cycle, which, in turn, influences curriculum planning, faculty pay and other rewards, development and training programs, and the tenure and promotion process.
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Time for Course Redesign
Among the top two active learning barriers indicated by Michael’s (2007) group of instructors was the amount of time it takes to redesign a course to make use of active learning strategies. This barrier was indicated by all four groups of instructors engaged his exploration of barriers. The majority of courses in higher education are still delivered through lectures, but lectures
are no longer the predominate method of instruction when engaging in active learning (Baepler
et al., 2016). If the bulk of class content is no longer relayed through lecture-style instruction, the
instructor must create a series of activities to engage their students in alternative means of learning the course content. In their study of barriers to active learning implementations, Aksit,
Niemi, and Nevgi (2016) indicated that “heavy preparatory work, curriculum, and lack of time”
(p. 95) were among the top obstacles instructors faced when considering adopting active learning.
There are many guides to the types of active learning activities and student interactions
that can improve student engagement and comprehension (Bonwell & Eison, 1991, Wolff et al.,
2015). But “interaction doesn’t just happen. It must be designed intentionally” (Rosette, 2000, p.
129). When contemplating the redesign of a course using active learning strategies, a commonly
recommended strategy is to slowly integrate changes into the course (Petersen & Gorman, 2014).
Petersen and Gorman (2014) advocated that instructors, especially those new to active learning,
select a single element of their course, and enhance it with a simple active learning activity. For
example, an instructor could consider converting introductory rhetorical questions, often used
during a lecture, into table-top discussions to be considered by student groups within a class.
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Another recommendation for overcoming the barrier of extensive time invested in redesigning a course is to pair with an instructor more skilled in teaching using active learning techniques. In their guide to using active learning classrooms, Baepler et al. (2016) recommend that
instructors new to active learning, especially those seeking to teach in classrooms designed for
active learning, attend class sessions taught by experienced active learning instructors so that
they can observe active learning techniques being modeled effectively. Novice active learning
instructors can then select one or more techniques that they feel would fit their instructional plan,
and emulate them in their own course.
The concept of modeling and emulation was explored in the context of teacher education
by Aksit et al. (2016) in their research on the difficulties of implementing active learning. They
sought to determine why new teachers were challenged in developing and implementing active
learning strategies. One of their conclusions was the lack of active learning strategies used by
their own faculty during their time training to become teachers. They added that a compounding
barrier was the lack of quality of the active learning instruction they had received, as many of
their own instructors had received inadequate training themselves. They recommended that instructors of teachers first become skilled in utilizing active learning strategies, so that future educators can observe and emulate them in their own instruction.
Classroom Design for Active Learning
Similar to the barrier of course redesign time, the barrier of inadequate availability of
classrooms to support active learning was mentioned as a top concern among Michael’s (2007)
workshop participants. When considered carefully, this barrier seems to suggest two distinct
problems: (1) active learning classrooms are rare compared to lecture classrooms and, perhaps

35
more importantly, (2) lecture classrooms are not as well suited for active learning as are rooms
specifically designed for active learning.
There is little in the public record to quantify the exact number of active learning classrooms compared to lecture rooms, but an inquiry on several university websites reveals a sharp
contrast in numbers, even if not completely precise. The University of Minnesota, where bi-annual conferences are hosted on the importance of active learning classrooms, has a building containing 20 rooms specifically designed to support active learning and available for general scheduling. While there are a few other classrooms equipped to provide some affordances for active
learning, especially those available exclusively for specialized uses, these 20 specifically designed rooms represent less than 6% of the over 341 classrooms available (J. Todd, personal
communication, November 16, 2017). Georgia State University provides 232 classrooms available for all instructors across the Atlanta campus. Of those, only 4 are specifically equipped to
support active learning, less than 2% of campus classrooms (H. L. Webster, personal communication, November 13, 2017).
The low number of available rooms on college campuses can be attributed to the higher
costs of active learning classrooms, and the relative recency of their introduction into campuses
(Baepler et al., 2016, H. L. Webster, personal communication, November 13, 2017). According
to Webster (2017), the cost of a designing and converting Classroom South 226, a 50-seat active
learning classroom on the Georgia State University campus, was $119,766, including remodeling, technology, and furniture expenses. Webster (2017) also indicated that Georgia State University’s Urban Life 302, an active learning classroom equipped with instructor and student computers, was designed, built and equipped with technology and furniture that support active learn-
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ing for $190,572. When compared to a typical classroom technology refresh, which averages, according to Webster (2017), approximately $20,500, the cost increase is substantial. Part of the
cost increase for active learning classrooms is due to the addition of new, movable furniture and
light space modifications, but these components are required when designers seek to optimize
instructors’ and students’ active learning strategies (Baepler et al., 2016).
The recent growth in investments by colleges and universities into spaces designed to
support active learning (Brooks, 2017) speaks to the need to alleviate the barriers that instructors
perceive when trying to teach using active learning techniques in traditional lecture-style rooms.
One of these perceived barriers is the size of the classroom related to the number of students
scheduled in the class. In a study of barriers to the adoption of active learning, Aksit et al. (2016)
stated that overcrowded rooms restricted an instructor’s ability to actively engage their students
in active learning activities. They further noted that the inflexibility of the classroom, compounded by the tight space, kept students from forming into work groups, a common element of
active learning. This inflexibility was attributed to the use of non-movable tables, chairs, and
desks (Aksit et al., 2016). Active learning classrooms, in contrast, often feature flexible seating
options (Baepler et al., 2016; Cotner, Loper, Walker, & Brooks, 2013).
Active Learning Classrooms
In response to the increasing role that active learning strategies are playing in increasing
student success, colleges and universities are investing more time and resources into designing
classrooms that specifically address the needs of active learning instructors and their students
(Baepler et al., 2016; Brooks, 2017; Cotner et al., 2013) In a traditional, lecture-style classroom,
the primary focus is on the instructor, with students usually sitting in rows of seats facing the
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front of the room where the instructor offers primarily one-directional instruction. This arrangement makes many of the activities recommended in active learning strategies difficult to deploy.
For example, one common activity, small group discussion, is nearly impossible in rooms that
have straight rows of seats fixed to the floor (Baepler et al., 2016; Cotner et al, 2013). Similarly,
if students are instructed to research a topic as individuals, and then to display and compare their
analyses in groups, lecture-style classrooms, with their single projected display, limit students’
ability to successfully engage with each other.
Design and Elements of an Active Learning Classroom
The physical attributes of a room can influence the learning that takes place within it
(Amedeo, Stimson, & Golledge, 2009). In their guide to teaching in active learning spaces,
Baepler et al. (2016) articulated three ways in which the design of, and elements within, a classroom can impact the actions of the instructors and students who conduct classes there. First, they
argued that while a classroom cannot directly act upon instructors and learners, it can, through its
attributes, or lack thereof, encourage instructors and students to behave in certain ways. Simply
put, if a room contains group work tables and whiteboards, students will tend to use them. Secondly, they illustrated that how one chooses to use a space can influence how others use the
space. They gave an example of an instructor who stands at the front of a room, teaching her students using traditional lecture methods. The students are influenced by the instructor’s position
and posture and naturally sit quietly in the available chairs, listening and taking notes. Finally,
they asserted that the design of a room conveys meaning and serves as a guide for how it should
be used. A tiered classroom with rows of seats facing a lectern immediately informs those who
use the space that the expected method of teaching is lecturing. Similarly, a classroom full of
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mobile tables, chairs and multiple whiteboards conveys a more democratic and interactive approach to learning for its users.
There is no single list of requirements for what features a classroom must contain to be
labeled “active learning.” The elements a room includes may be as varied as the learning activities that take place within it. However, there are a few elements that are commonly featured and
have been shown to support active learning strategies. Active learning classrooms usually offer
students a shared space (e.g., table) to work with other students (Baepler et al., 2016). Many
early active learning classrooms, such as the SCALE-UP classrooms built at North Carolina
State University, contain fixed round tables that allow groups of students to face each other during class, facilitating group discussion (Meyer, 2014). Many active learning classrooms now
contain movable chairs and tables that can be reconfigured to suit the needs of the instructors and
students (7 Things You Should Know, 2017).
Active learning spaces often feature multiple surfaces (e.g., whiteboards) on which students can write and share ideas. Students often work digitally and share their work on multiple
displays, sometimes connected wirelessly to students’ laptops and mobile devices (7 Things You
Should Know, 2017; Baepler et al., 2016; “Innovative & active learning classrooms,” 2017).
These whiteboards and digital screens can be employed in supporting active learning strategies
such as group projects, think-pair-share activities and cooperative research.
Additional features found in some active learning spaces including lecture capture systems, document cameras, annotation systems, touch screen computers, individual whiteboards,
write-on table tops, lounge seating, and video conferencing equipment (7 Things You Should
Know, 2017; Baepler et al., 2016; “Innovative & active learning classrooms,” 2017; Meyer,

39
2014; Raths, 2017). As technology changes, the affordances provided by that technology for active learning changes as well. Johnston, a national leader in active learning classroom design,
stated “When we design a room, each one looks slightly different. We are going to create spaces
and evolve them. We create a prototype, ideate and change it, so each one is like a tile in a mosaic” (as cited in Raths, 2017).
Challenges in Building Active Learning Spaces
Constraints, including cost, existing building footprints, and university policies, often
limit the design parameters of new active learning classroom design projects. For example, the
conversion of an existing lecture-style classroom into an active learning classroom often includes
a reduction in seat count, as an increase in square footage per student chair is required to ensure
flexibility in room arrangement. A reduction in seat-count for a classroom is often frowned upon
by those who monitor enrollment numbers along with university budgets. Active learning has
been shown to increase student success (Cotner et at., 2013; Michael, 2006; Prince, 2004), but
universities have to consider the balance between the quality of instruction provided in courses
and the quantity of students enrolled in those courses.
The extensiveness of a classroom design and remodel may also create additional challenges for institutions. The additional technology and furniture used in an active learning classroom can take considerably more time to install than a typical classroom technology refresh. Institutions with high rates of classroom utilization may find it difficult to remove their classrooms
from the active schedule for long periods of time to complete extensive renovations and updates.
More conservative technology refreshes, typical in a lecture-style classroom, can be completed
during breaks between semesters, limiting the impact on scheduled classes.
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Examples of Active Learning Classrooms
SCALE-UP classrooms. One of the first examples of a learning space designed specifically to support active learning was the SCALE-UP classroom designed and built at North Caroling State University (NCSU). (Baepler et al., 2016) SCALE-UP is an acronym for “Student-Centered Active Learning Environment for Upside-down Pedagogies” (Baepler et al., 2016), though
the acronym “UP” is sometimes cited as standing for “Undergraduate Programs” (Raths, 2017).
SCALE-UP Classrooms often feature large round tables with movable chairs, digital displays (often projectors) facing several directions around the room, and built-in table-top microphones for students, if the size of the room requires augmented sound (Baepler, 2016; Meyer,
2014). These rooms were originally built to support courses focusing on science, technology, engineering and math (STEM) subjects, but have expanded beyond that to support additional disciplines (“SCALE-UP,” 2017).

Figure 1: NCSU’s SCALE-UP Classroom
Active learning classroom at North Carolina State University based on the SCALE-UP
model (“NCSU SCALE-UP Classroom,” 2017).
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TEAL Classrooms. In the late 1990s, the Massachusetts Institute of Technology (MIT)
designed and built their Technology-Enabled Active Learning classrooms, or TEAL (“TEAL,”
2005). These classrooms were based on the SCALE-UP classrooms at NCSU. The first 2 TEAL
rooms each contained 117 student seats, 9 seats at each of 13 round tables, along with 13 whiteboards and 9 projectors with screens; these rooms were constructed at a price of $1.5M each
(“TEAL,” 2005). At MIT, the name TEAL referred to a philosophy of teaching as well as the
spaces designed to support that teaching. The TEAL model of instruction guides instructors and
students through a series of “20-minute lectures interspersed with discussion questions, visualizations, and pencil-and-paper exercises” (“TEAL,” 2005). MIT’s TEAL classrooms were conceived to provide active learning classrooms for STEM courses, much like NCSU’s SCALE-UP
classrooms, but as with SCALE-UP classrooms, the elements of TEAL classrooms are used by
instructors in many disciplines. (Meyer, 2014; Raths, 2017; “SCALE-UP,” 2017).

Figure 2: MIT's TEAL Classroom
Provides 13 tables with 13 whiteboards and multiple screens to share course content.
(“SCALE-UP,” 2017)
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Mosaic Classrooms. As more institutions have begun implementing active learning
classrooms, and instructors from more disciplines make use of the affordances of active learning,
institutions have begun offering a variety of classroom solutions that respond to active learning
strategies in different ways. The leaders of the Mosaic program and Indiana University (IU) create active learning classroom spaces specifically designed to meet the needs of the instructors
and students who will work within that space (Raths, 2017). Where SCALE-UP and TEAL classrooms were built around a series of large round tables, Mosaic rooms may offer wheeled tabletarm chairs, or comfortable lounge seating, sometimes within the same room (“Mosaic,” 2017).
Mosaic classroom designers have found ways to add active learning elements into tiered auditoriums as well. One Mosaic auditorium features tables and chairs within each tiered level of the
classroom, allowing students to face forward for lectures, but facilitating group activities as well
(“Mosaic,” 2017).

Figure 3: Indiana University's Mosaic Classroom 1
Features movable tablet-arm chairs that can be reconfigured as needed by the instructor
or students (Mosaic, 2017).
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Figure 4: Indiana University’s Mosaic Classroom 2
This classroom was once a natatorium featuring a swimming pool. The space has been
converted to a two-tiered active learning classroom (“Mosaic,” 2017).

Figure 5: Indiana University’s Mosaic Classroom 3
Features tables and chairs within a stacked auditorium (“Mosaic,” 2017).
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Effectiveness of Active Learning Classrooms
If active learning classrooms are to be considered effective, they must be successful at
facilitating active learning strategies. Chi (2009) postulates that among her classifications of
learning, interactive learning is more effective than constructive learning, which is, in turn, more
effective than active learning, which she describes as referring to the most basic of learner activities. The types of learning that active classroom designers strive to facilitate in their spaces
would be considered mostly interactive and sometimes constructive, according to Chi’s (2009)
framework.
Observing active classroom activities. One way to document the effectiveness of active
learning classrooms is to conduct observations of the types and levels of activities that instructors
and students engage in (Fisher & Frey, 2015; Frey et al., 2016). To assist instructors in measuring their types of activities during a class session, Frey and her colleagues (2106) developed an
instrument that allows for documentation of activities in 2-minute increments, for both instructors and students. Their instrument, the Observation Protocol for Active Learning (OPAL) is
similar to other observation protocols, including the Reformed Teaching Observation Protocol
(RTOP) and the Classroom Observation Protocol for Undergraduate STEM (COPUS), in measuring classroom activities, but it differs in that it identifies instructor and student activities specifically aligned with active learning strategies (Frey et al., 2016).
The data collected in the OPAL is often used to construct a timeline of activity, indicating
visually when students and instructors were engaged in active learning strategies, and to what degree students were paying attention (Frey et al, 2016). This quantitative approach can assist instructors in identifying correlations between activity levels on a particular content topic, and student performance on those topic areas during assessments.
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At Indiana University (IU), a team of faculty development experts designed and tested
another active learning measurement protocol, the Active Learning Classroom Observation Tool
(ALCOT) (Birdwell, Roman, Hammersmith, & Jerolimov, 2016). Like the OPAL, the ALCOT
measures the types and levels of activity engaged in by instructors and students (Birdwell et al.,
2016; Frey et al, 2016) The ALCOT, however, differs from the OPAL in that instead of using
many individual indicators for specific activities, it offers 4 broad-based categories of engagement: “(1) support of active learning, (2) creation and implementation of student collaborative
learning activities, (3) formative assessment in the classroom, and (4) classroom management”
(Birdwell et al, 2016). During their pilot, they found that the instrument itself was effective at assisting instructors in becoming more proficient in utilizing the elements of an active classroom to
improve their teaching (Birdwell et al., 2016). They also concluded that the instrument stimulated dialog about how active learning techniques can be used in traditional lecture-style classrooms, as well as in active learning classrooms.
The literature shows that observations can be an effective way to measure the level and
types of activities that instructors and students engage in (Birdwell et al., 2016; Frey et al,
2016.). However, the data collected in each class session has not yet been used to compare the
types and levels of activity engaged in by instructors and students across classes taught in active
learning classrooms and in lecture-style classrooms.
Measurements of student success. In addition to measuring activities in the classroom,
researchers have sought to document the success of active learning classrooms in terms of student success. Researchers at the University of Minnesota, an institution known for its focus on
active learning classrooms, conducted a study to compare student performance in an introductory
biology course taught both in an active learning classroom and in a traditional classroom (Cotner
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et al., 2013). The researchers designed their study to control for time of day, course content, textbooks used, and pedagogical strategies, isolating the type of classroom used as the only major
variable (Cotner et al., 2013). They noted, however, that they were unable to control for which
students signed up each class session; their data showed that the students who signed up for the
course section in the traditional classroom had a significantly higher average ACT score (22.54
vs. 20.52, p < .05), a known indicator of projected student class grades.
Using that ACT score as an indicator of the expected student grades, the researchers projected that the student grade average in the traditional classroom would be 78.52%, compared to
71.77% for the students in the active learning classroom. The results at the end of the semester,
however, showed similar scores for both sections of the class, with no significant difference in
student grades: 77.11% for the traditional classroom and 76.49% for the active learning classroom. The researcher concluded a statistically significant increase in student performance over
expected student performance, based on the use of the active learning classroom versus the traditional classroom (Cotner et al., 2016).
Present Study
The growing institutional call for increases in student success requires that universities
invest in strategies to support promising instructional models, including active learning methods
(Brooks, 2017). Michael (2007) asserted that one of the top barriers that prevents instructors
from adopting active learnings methods is the lack of suitable classrooms designed to support active learning. The literature, as reviewed in this manuscript, supports the arguments that (a) active learning is an effective strategy for increasing student engagement and performance, (b) significant barriers exist that prevent instructors from adopting active learning, (c) these barriers include inadequate access to suitable active learning classrooms and (d) classrooms designed for
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active learning can improve the implementation of active learning strategies and improve student
performance.
Equipped with this information, university administrators find themselves in a position to
develop programs to support large-scale, systematic approaches to supporting active learning.
However, new research is required to answer several outstanding questions. Ten years have
passed since Michael (2007) initially explored instructor barriers to active learning adoption.
Considering the increases in investments in active learning classrooms and faculty development
programs, are the barriers still the same today? Do instructors across multiple disciplines have
unique considerations or obstacles to their adoption of active learning?
Further, research supports that student performance can be increased when situated in an
active learning classroom (Cotner et al., 2013). But additional research is needed to demonstrate
the differences in how instructors and students use the elements of active learning classrooms as
compared to lecture-style classrooms. Observation protocols have been used to describe activities in both active learning classrooms and traditional classrooms (Birdwell et al., 2016; Frey et
al., 2016), but have not yet been used to quantitatively compare the types and levels of activity
demonstrated in otherwise similar classes.
The present research sought to address these outstanding questions through two deliberate studies. The first sought to validate Michael’s (2007) findings regarding barriers across a
more diverse and expansive group of instructors, comparing findings across disciplines, teaching
experience, and other characteristics. The second study explored and compared the differences in
types and levels of instructor and student activities, as well as student engagement, in both an active learning classroom and lecture-style classrooms. The findings from this research contribute
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to the field of active learning research and assists instructors and administrators in making sound
decisions regarding implementing successful active learning strategies at scale.
Chapters 3 contains the methods used in Study 1, followed by Chapter 4, which includes
the findings and discussion for this study. Study 2 can be found in Chapters 5 and 6, with concluding thoughts and recommendations for additional areas of research located in Chapter 7.
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CHAPTER 3: STUDY 1 METHODS
PERCEIVED BARRIERS TO ACTIVE LEARNING ADOPTION
This study focused on validating and exploring the many barriers that instructors perceive
to inhibit their use of active learning techniques. In Michael’s (2007) exploration of barriers to
the adoption of active learning, he queried a group of 19 faculty members inexperienced in active
learning techniques. This study expanded upon his findings by (a) increasing the population of
participants, (b) expanding the range of characteristics of the participants to include instructors
with varying degrees of experience with active learning, (c) asking that participants rate each of
the barriers on a Likert-type scale and (d) comparing groups in their responses to determine if instructors from different backgrounds, disciplines or levels of experience with active learning
methods perceive barriers differently. Participating instructors experienced with active learning
were asked to rate their original perceptions (before teaching with active learning techniques) as
well as their current perceptions of those barriers.
Research Questions
1. What barriers do instructors perceive as preventing them from adopting active learning
techniques in their curricula?
a. Are these perceived barriers realized when instructors decide to adopt active
learning techniques?
b. Are the perceived barriers the same among instructors with different characteristics, including instructors from different disciplines or instructors with differing
levels of teaching experience?
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Participants
Using G-Power to calculate the minimum number of participants needed, it was determined that approximately 176 participants were required to determine if there are any statistically significant differences between groups based on experience with active learning (2 levels)
or academic discipline group (5 levels).
Within this study, two populations were surveyed. The two populations both contained
instructors at large research universities, both classified as R1 Doctoral University, Highest Research Activity (“Carnegie Classifications,” 2014). The first population contained members of
the Mosaic Faculty Fellows (MFF) program at Indiana University (IU). IU has branded its collection of active learning spaces as Mosaic spaces, including approximately 40 active learning
spaces across its 8 campuses. The majority of the active learning spaces are concentrated on their
two largest campuses in Bloomington and Indianapolis where they can reach the largest number
of instructors and students. To support their active learning initiatives, they offer extensive instructor professional development and have created a program that introduces interested faculty
to those spaces and offers them assistance in redesigning their curriculum to better take advantage of the affordances of those spaces. Members of this fellowship program range from
those who have recently committed to teaching in active learning spaces to those with significant
experience in active learning techniques.
The second population consisted of a random sample drawn from all Georgia State University (GSU) instructional faculty. GSU has seven campuses, with its primary downtown campus serving the majority of its undergraduate, graduate and doctoral students. Five campuses in
the metropolitan Atlanta area serve the needs of associate-degree-seeking students. The remaining campus, located in Buckhead, the financial district of Atlanta, serves many of the graduate
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students in the College of Business. Instructors on all campuses and in all disciplines were included in the population; it is likely that the random sample included a similar distribution of
participants. The office of institutional research indicated that there were 2,866 instructional faculty at the time of the survey. Based on the instructor participation rate on two recent university
surveys, it was determined that sending surveys to a random sample of 1,333 instructors should
be adequate to produce the needed results of at least 176 participants.
In both populations, instructors came from multiple disciplinary backgrounds including
science, technology, social sciences, education, mathematics, business and others. They ranged
in years of experience in teaching and included both tenure-track and non-tenure-track instructors. The IUMFF list included instructors who have demonstrated motivation to improve their
teaching, by joining a fellowship of likeminded active learning practitioners. The GSU list included instructors who likely have a wide variety of professional development experiences.
A total of 193 instructors participated, with 174 participants completing enough of the
survey for inclusion in the analysis. Of the total who began the survey, 30 participants were from
the IUMFF program (approximately 75% of those who received the survey) and 163 from the
GSU community, approximately 12% of those who received an invitation to participate.
Instruments
The primary source of data collection was a survey designed to capture instructors’ perceptions of barriers to the adoption of active learning techniques. The basis for this survey was
the analysis described in the article “Faculty Perceptions about Barriers to Active Learning” (Michael, 2007). In this article, Michael asked four groups of instructors to suggest barriers to the
adoption of active learning methods. The feedback he received resulted in a list of 22 suggested
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barriers. During Michaels (2007) instructor workshop, however, instructors did not rate the magnitude of each barrier, only that it was a barrier. The survey instrument used in this current study
presented each of these potential barriers, lightly edited for consistency and parallelism, and
asked instructors to rate each barrier on a Likert-type scale to determine their magnitude. A list
of the original 22 barriers, along with the edited phrases used in the survey are attached in Appendix A.
Each barrier had five available ratings with the following anchors: 1—not a barrier, 2—a
mild barrier, 3—a moderate barrier, 4—a significant barrier, and 5—an insurmountable barrier.
Participants also had options to select “unsure” or “prefer not to answer” to avoid forcing participants to choose an item on the scale that did not match their beliefs, and possibly confounding
the data. Only three participants used these answers for the majority of their response. The remaining participants selected these answers less than 6% of the time.
The survey instrument was designed to release a specific version of the barrier questions
based on the participant’s indication of number of years of experience in teaching using active
learning techniques. Those participants who indicated less than three years of experience were
presented with the list as described. Those who indicated three or more years of experience were
presented with the list of barriers with two rating indicators for each barrier. The first rating was
used to indicate perceived barriers before teaching using active learning methods; the second rating was used to indicate the participant’s current perceptions about the barrier. The distinction of
three years of experience was chosen as a reasonable amount of time an instructor might need to
become well-versed in the use of active learning techniques. In their guide to teaching using active learning, Baepler et al. (2016) recommended the technique of implementing one or two ac-
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tive learning concepts each semester and then testing and revising those concepts over the following semesters. Three years should give an instructor ample time to implement and refine several active learning strategies or techniques and enough experience to determine whether their
initial perceptions about barriers were realized. All barrier statements were randomized in both
versions of the survey to avoid potential erroneous ratings based on participant fatigue. At the
end of the list of potential barriers, an additional open-ended question was included to allow participants to indicate any barriers not already listed.
Each participant was asked to provide information about themselves as well, including
years of teaching, years of teaching in active learning (selected from a list of numbers), primary
discipline of instruction (11 disciplines were provided, with an opportunity for indicating
“other”), and whether they had received formal or informal training in active learning methods.
The complete survey is presented in Appendix B.
Procedures
The survey of instructor barriers to adopting active learning techniques was prepared and
distributed using Qualtrics, an online survey tool. An initial email was sent to instructor participants in both IU and GSU populations during the third week of the 2018 spring semester. Once
the survey was open for participation, a weekly reminder email was sent until participation had
surpassed the required number of participants, approximately 25 days later.
In response to the question “How would you describe your role as an instructor?,” three
participants chose “Other,” but indicated that they were full-time tenured instructors. These three
were recoded as “Full Time Tenure Track Instructor.”
Once the survey participation period was completed, the data was analyzed to answer the
following questions:
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1. According to the Likert-type scale, what is the average rating and distribution of each potential barrier?
2. Is there a difference in the rating of each potential barrier based on:
a. Classification of instructor (Tenure Track, Clinical, Graduate Assistant, Part Time
/ Adjunct)
b. Home institution
c. Academic discipline of the instructor
d. Years of teaching experience
e. Years of active learning experience
f. Semesters spent teaching in an active learning classroom
3. Which potential barriers rank the highest and lowest overall, and within specific demographics, based on responses to instructor characteristics questions?
4. For those instructors with three or more years of experience using active learning methods, are their current perceptions regarding barriers the same as they were before they began using active learning methods?
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CHAPTER 4: STUDY 1 FINDINGS AND DISCUSSION
PERCEIVED BARRIERS TO ACTIVE LEARNING ADOPTION
This research engaged instructors from two large research institutions to determine perceived instructor barriers to the adoption of active learning techniques. Data were collected over
a 25-day period during the Spring Semester of 2018. The data were analyzed to determine which
barriers rated highest overall and among groups of instructors based on a range of instructor
characteristics, including teaching discipline and their experience with active learning.
Top Rated Barriers
Participant instructors with less than three years of active learning teaching experience
were asked for their current perceptions on barriers to active learning. Those with more than
three years of active learning experience were asked for both their current perceptions and their
perceptions about barriers to active learning adoption before they began using active learning
techniques. To measure for overall perceptions of barriers, the current perceptions of the experienced active learning instructors were combined with the perceptions of the less experienced active learning instructors. This combination omits the ratings that the experienced group indicated
for their thoughts on barriers before they started teaching using active learning techniques to focus on current perceptions. Table 3 lists the 22 barriers in rank order, along with their mean ratings. Histograms for each of the barrier ratings were visually inspected for normal distribution,
assuring that mean was an appropriate measure of central tendency.
Table 3: All Barriers, Rated and Ranked
Rank
Order
1
2
3
4
5
6

Barrier

Class size is an impediment to active learning
Available classrooms do not lend themselves to active learning
Active learning is compromised because students do not come to class prepared
Teachers do not know how to teach using active learning techniques
The amount of time needed to prepare the course
The faculty reward structure makes active learning unattractive

Mean
Rating
1.93
1.92
1.91
1.75
1.60
1.47

Standard
Dev.
1.14
1.07
1.02
1.04
1.10
1.31
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7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22

Student expectations about learning do not align with active learning practices
Students do not know how to do active learning
Active learning takes too much class time causing the coverage of content to suffer
It is difficult to control course quality across multiple sections of active learning
classes
Active learning does not fit into the established academic culture
Standard class periods make active learning teaching more difficult
There are not enough learning resources available
Students lack the maturity needed for active learning
Lack of teacher maturity (personal and professional) makes active learning
teaching more difficult
Students are unwilling to engage in active learning
Learning outcomes are hard to predict in an active learning classroom
Student assessment is difficult in an active learning classroom
The perceptions of colleagues inhibit active learning
Teaching with active learning techniques increases the risk of poor student
evaluations
The instructor has less control in an active learning classroom
Diverse student backgrounds make active learning more difficult

1.21
1.18
1.18

1.01
0.98
1.11

1.13

1.06

1.10
1.10
1.04
1.03

1.12
1.06
1.12
1.02

1.00

1.08

0.95
0.91
0.87
0.76

0.88
0.94
0.94
1.13

0.70

1.01

0.67
0.63

0.90
0.85

Based on the ratings given by the participants in this study, the barrier “Available classrooms do not lend themselves to active learning” ranked second (M=1.92, SD=1.07) behind a related barrier, “Class size is an impediment to active learning” (M=1.93, SD=1.14). The third
ranked barrier was “Active learning is compromised because students do not come to class prepared” (M=1.91, SD=1.02). In Michael’s (2007) workshop, which generated the list of barriers
used in the survey, all four groups indicated “Available classrooms do not lend themselves to active learning” as a barrier. This barrier was one of only two, along with the barrier regarding the
required time to develop active learning courses, to be mentioned independently by all four instructor groups. Using a paired-samples t-test on the first and third barriers, these two barriers
showed no statistically significant difference (t=.22, p=.828). If there was no difference between
the first and third, then it is highly unlikely that there would be differences between the second
and first or second and third barriers, indicating that instructors consider these three barriers to be
fairly equal.
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Michael’s (2007) other most-frequently mentioned barrier, “The amount of time needed
to prepare the course,” was ranked fifth (M=1.6, SD=1.10). For instructors with less than three
years of experience, this barrier was ranked third (M=2.08, SD=0.98). Among instructors with
more than three years of experience, this barrier was ranked fifth (M=1.45, SD=1.10), but the
mean was lower (t=3.97, p<.001) than that rated by those same instructors as a pre-adoption barrier (M=1.81, SD=1.19). This finding suggests that over time, instructors’ concerns about the
time to develop their course content decreases. It could be true that the time to develop course
work was less than expected, that university-offered instructional services or vendor-offered premade modules lessened the burden of this barriers, or that as instructors completed the development of their courses, they were less concerned about this process as a barrier.
The lowest ranked barrier, based on participant ratings was “Diverse student backgrounds
make active learning more difficult” (M=0.63, SD=0.86). This barrier was mentioned in three out
of the four instructor groups in Michael’s (2007) workshop, making it one of the more frequently
mentioned barriers. The majority of respondents in the current survey were instructors at Georgia
State University, an institution that strives for student success regardless of student background
(“We proved students”, 2018). This accomplishment is considered by many to be a primary cultural identity at Georgia State, possibly affecting the rating of this perceived barrier. There has
also been recent research exploring the diversity of student learning styles, indicating that they
have little correlation with overall student success (Awang, Abd Samad, Mohd Faiz, Roddin, &
Kankia, 2017; Wilkinson, Boohan, & Stevenson, 2014). There was no statistically significant
difference between the lowest barrier and the second (t=0.46, p=.647) or third lowest barriers
(t=0.63, p=.529), meaning that among the lowest ranked barriers, instructors did not perceive any
real differences.
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Barrier Perceptions Before and After Teaching Active Learning
As discussed earlier, the survey asked instructor participants with three or more years of
experience using active learning techniques to indicate their current perceptions of barriers to
adoption of active learning as well as their perceptions before they began teaching using active
learning strategies. The goal of this structure was to reveal if instructors’ perceptions of barriers
to adoption changed after gaining experience using active learning techniques and after facing
and possibly overcoming barriers. Table 4 lists the 22 barriers from Michael’s (2007) original
instructor workshop, as rated by survey participants before adoption of active learning techniques. Table 5 lists the barriers, post adoption. Both tables include pre- and post-adoption rank
orders and means for comparison.

Post Adoption
Rank Order

Mean Rating

Active learning is compromised because students do not come to class prepared
Class size is an impediment to active learning
Teachers do not know how to teach using active learning techniques
Available classrooms do not lend themselves to active learning
The amount of time needed to prepare the course
The faculty reward structure makes active learning unattractive
Student expectations about learning do not align with active learning practices
Active learning takes too much class time causing the coverage of content to
suffer
Students do not know how to do active learning
Lack of teacher maturity makes active learning teaching more difficult
Students are unwilling to engage in active learning
Active learning does not fit into the established academic culture
Standard class periods make active learning teaching more difficult
There are not enough learning resources available
Student assessment is difficult in an active learning classroom
It is difficult to control course quality across multiple sections of active learning classes
Students lack the maturity needed for active learning
The instructor has less control in an active learning classroom
Learning outcomes are hard to predict in an active learning classroom

Mean Rating

Barriers, Ranked in Pre-Adoption Order

Pre-Adoption
Rank Order

Table 4: Pre-Adoption Barriers

1

2.21

2

1.84

2
3
4
5
6
7

2.20
2.09
1.98
1.81
1.72
1.59

3
4
1
6
5
7

1.84
1.65
1.90
1.45
1.46
1.20

8

1.54

9

1.05

9
10
11
12
13
14
15

1.50
1.39
1.36
1.33
1.26
1.21
1.20

8
12
16
10
13
15
19

1.14
1.03
0.87
1.05
1.03
0.88
0.81

16

1.18

11

1.04

17
18
19

1.17
1.12
1.08

14
21
18

0.93
0.59
0.85
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Teaching with active learning techniques increases the risk of poor student
evaluations
The perceptions of colleagues inhibit active learning
Diverse student backgrounds make active learning more difficult
Mean of Means:

20

1.07

20

0.73

21
22

0.94
0.77
1.44

17
22

0.85
0.57
1.13

Pre-Adoption
Rank Order

Mean Rating

Available classrooms do not lend themselves to active learning
Active learning is compromised because students do not come to class prepared
Class size is an impediment to active learning
Teachers do not know how to teach using active learning techniques
The faculty reward structure makes active learning unattractive
The amount of time needed to prepare the course
Student expectations about learning do not align with active learning practices
Students do not know how to do active learning
Active learning takes too much class time causing the coverage of content to
suffer
Active learning does not fit into the established academic culture
It is difficult to control course quality across multiple sections of active learning classes
Lack of teacher maturity makes active learning teaching more difficult
Standard class periods make active learning teaching more difficult
Students lack the maturity needed for active learning
There are not enough learning resources available
Students are unwilling to engage in active learning
The perceptions of colleagues inhibit active learning
Learning outcomes are hard to predict in an active learning classroom
Student assessment is difficult in an active learning classroom
Teaching with active learning techniques increases the risk of poor student
evaluations
The instructor has less control in an active learning classroom
Diverse student backgrounds make active learning more difficult

1

1.90

4

1.98

2

1.84

1

2.21

3
4
5
6
7
8

1.84
1.65
1.46
1.45
1.20
1.14

2
3
6
5
7
9

2.20
2.09
1.72
1.81
1.59
1.50

9

1.05

8

1.54

10

1.05

12

1.33

11

1.04

16

1.18

12
13
14
15
16
17
18
19

1.03
1.03
0.93
0.88
0.87
0.85
0.85
0.81

10
13
17
14
11
21
19
15

1.39
1.26
1.17
1.21
1.36
0.94
1.08
1.20

20

0.73

20

1.07

21
22

0.59
0.57

18
22

1.12
0.77

Mean
Rating

Barriers, Ranked in Post-Adoption Order

Post-Adoption
Rank Order

Table 5: Post-Adoption Barriers

A notable difference in the two lists is the changes in the mean ratings for the barriers.
Across all 22 barrier statements, instructors indicated a lower rating after adopting active learning techniques. A paired samples t-test showed that this difference in means was statistically significant (t=12.02, p<.001). This finding would suggest that after spending time teaching using
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active learning techniques, instructors have either found ways to effectively overcome these barriers, or that the barriers were not as difficult to overcome as previously thought. The mean of all
barrier rating means for instructors rating their pre-adoption perceptions is 1.44. This drops to
1.13 for post-adoption perceptions, an overall decrease of 0.31. This finding indicates that the
mean of means falls between a rating of 1—a mild barrier, and 2—a moderate barrier.
The barrier with the largest decrease in mean (-0.53 points, from 1.12 to .59) was “The
instructor has less control in an active learning classroom” (t=5.415, p<.001). This drop perhaps
reflects how instructors gain more comfort and confidence in their practice of active learning
techniques over time. As instructors adopt active learning techniques, they often implement them
over time, practicing each one and improving upon their previous implementations (Baepler,
2016). This barrier was one of the lower ranked barriers in both the pre-adoption (18th of 22) and
post adoption (21st of 22). The second largest decrease in barrier rating was shown regarding the
statement, “Students are unwilling to engage in active learning” (-0.49 points, from 1.36 to 0.87,
t=4.830, p<.001). Unlike the barrier with the largest drop, which focused on the role of the instructor, this barrier focuses on the role of the student. It could be possible that with a continued
increase in the delivery of classes using active learning strategies, that students have become
more willing to engage each other. It is also likely that instructors have learned that students,
when prompted, are more willing to engage with each other, and with the instructor, than previously thought.
The barrier with the smallest decrease in mean (-0.08, from 1.98 to 1.90) was “Available
classrooms do not lend themselves to active learning.” Using a paired-samples t-test, this difference was determined not to be statically significant (t=0.877, p=.382). This barrier was the toprated barrier among instructors with experience with active learning techniques when indicating
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their current perceptions of barriers. As reviewed in the literature, rooms designed specifically to
support active learning have been shown to increase student engagement. But instructor participants in this survey indicate that either the rooms they currently teach in do not well-support active learning strategies, that the rooms that do support active learning strategies are not readily
available, or a combination of the two. During the past few years, the number of available classrooms designed specifically to support active learning has increased on the campuses of both survey populations. However, the number of new active learning classrooms is small compared to
the overall number of available rooms, and many have restricted access based on discipline or
other criteria.
The top seven barriers (approximately 1/3 of the total barriers), as rated by participants,
remains the same in the pre-adoption and post-adoption categories. See Table 6. Across all seven
of these barriers, each of them changed a maximum of one location on the list, i.e. from 1st to 2nd,
except for one: “Available classrooms do not lend themselves to active learning.” This barrier
rose on the list three spots, from fourth to first, with a very small change in mean (-0.08,), as discussed above. The means on the other six barriers in this group decreased with a range of -0.26
to -0.44., with an average change of -0.36. The relative stability of the barrier related to the availability of classrooms seems to indicate that while instructors have partially overcome other leading barriers, or perhaps now consider those barriers to be less difficult to overcome, their perceptions of the lack of classrooms that support their active learning strategies remain persistent.
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Pre-Adoption
Mean Rating

Post-Adoption Ranking

Post-Adoption
Mean Rating

Change in Mean
from Pre to Post

Shift in Ranking
Pre to Post

t value

Active learning is compromised because students do not
come to class prepared
Class size is an impediment to active learning
Teachers do not know how to teach using active learning
techniques
Available classrooms do not lend themselves to active
learning
The amount of time needed to prepare the course
The faculty reward structure makes active learning unattractive
Student expectations about learning do not align with active learning practices

1

2.21

2

1.84

-0.37

-1

3.21

.002

2
3

2.20
2.09

3
4

1.84
1.65

-0.36
-0.44

-1
-1

2.75
4.51

.007
<.001

4

1.98

1

1.90

-0.08

+3

.877

.382

5
6

1.81
1.72

6
5

1.45
1.46

-0.36
-0.26

-1
+1

3.97
2.16

<.001
.034

7

1.59

7

1.20

-0.39

0

2.79

.006

p value

Barriers, listed in order of current perceptions

Pre-Adoption Ranking

Table 6: Post Adoption Barriers

Differences Among Disciplines
Survey participants were asked to indicate the discipline in which they teach (see options
in Table 7). Those who marked “Other” wrote-in their discipline in a text field. Among those
who wrote-in a discipline, 16 of them indicated Health Professions, Nursing, or a similar field.
These 16 were recoded into a new category called Health Professions. To facilitate comparisons
among disciplines, the list of 11 disciplines were combined into 5 groups of discipline categories.
See Table 7.
Table 7: Instructor Discipline Groupings
Reported Discipline
1. Arts
2. Humanities
3. Social Sciences
4. Natural Sciences
5. Mathematics
6. Technology & Engineering
7. Education
8. Business
9. Law
10. Health Professions
11. Other

Count
6
29
44
24
6
8
14
20
1
16
6

Discipline Group for Analysis

Count

1. Arts & Humanities

35

2. Social Sciences

44

3. STEM

38

4. Education

14

5. Professions & Other

43
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Active Learning Classrooms Across Disciplines
The barrier, “Available classrooms do not lend themselves to active learning” was ranked
highly by all instructor groups. This barrier was ranked as the highest barrier within Arts and Humanities instructors, as well as STEM instructors. It was ranked second by instructors in the
fields of Education and in the Professions. Finally, this barrier was rated third among Social Sciences Instructors. Table 8 shows the top three barriers for each group of instructors, with references to where each of those barriers ranks within other instructor groups.
Table 8: Barriers by Discipline, Classroom as Barrier Highlighted
Overall

A&H

SS

STEM

Ed

Prof

Overall Barriers
Class size is an impediment to active learning
*Available classrooms do not lend themselves to active learning
Active learning is compromised because students do not come to
class prepared
Arts & Humanities (A&H)
*Available classrooms do not lend themselves to active learning
Teachers do not know how to teach using active learning techniques
Active learning is compromised because students do not come to
class prepared
Social Sciences (SS)
Class size is an impediment to active learning
Active learning is compromised because students do not come to
class prepared
*Available classrooms do not lend themselves to active learning
Science, Technology, Engineering & Mathematics (STEM)
Available classrooms do not lend themselves to active learning
Active learning is compromised because students do not come to
class prepared
The amount of time needed to prepare the course
Education (Ed)
Active learning is compromised because students do not come to
class prepared
*Available classrooms do not lend themselves to active learning
Class size is an impediment to active learning
Professions & Other (Prof)
Class size is an impediment to active learning
*Available classrooms do not lend themselves to active learning
Active learning is compromised because students do not come to
class prepared

Mean

Barrier

1.93
1.92
1.91

1
2
3

4
1
3

1
3
2

4
1
2

3
2
1

1
2
3

1.96
1.84

2
4

1
2

3
4

1
5

2
4

2
6

1.81

3

3

2

2

1

3

2.21
1.95

1
3

4
3

1
2

4
2

3
1

1
3

1.90

2

1

3

1

2

2

2.19
2.18

2
3

1
3

3
2

1
2

2
1

2
3

2.14

5

11

5

3

10

4

1.46

3

3

2

2

1

3

1.38
1.38

2
1

1
4

3
1

1
4

2
3

2
1

1.89
1.85
1.83

1
2
3

4
1
3

1
3
2

4
1
2

3
2
1

1
2
3
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Additional Differences by Discipline
To explore other differences between disciplines, each instructor group was compared to
the population of all instructors by comparing the mean of all barrier rating means in that group
to the mean of all barrier means of all participants. Also, to further explore the details in the differences between the groups, the mean ratings for each barrier, as reported by each group, was
compared to the mean rating for each barrier for all instructors across all disciplines. This
method was used to determine the discipline-related barriers with the highest and least difference
from the group as a whole.
One group stood out as having a mean of barrier ratings very near the center of the population as a whole. The mean of all barriers for the group that included the professions (law,
health professions, business, and others, n=43) was 1.19 (z=0.02), just 0.01 higher than the mean
for all barriers for all instructors at 1.18. This was one of only two groups who’s mean of barrier
ratings was higher than the whole population, even if only by a small margin. In this group, only
two barriers varied by more than 0.20 points from the whole population. Those included the barrier “Active learning takes too much class time causing the coverage of content to suffer,” at 0.32
points lower and “The faculty reward structure makes active learning unattractive,” at 0.25
points higher.
The group with the lowest average of barrier ratings was education instructors (n=14).
The mean of all barriers for education instructors was 0.80 (z=0.93) showing a 0.38 point and
nearly one standard deviation lower score than the whole population. Over two thirds of the barriers, 16 of the 22, had mean ratings that varied by more than 0.20 from the whole population, all
of those in a negative direction. This difference in means supports the notion that education instructors, overall, consider barriers to the adoption of active learning to be less burdensome than

65
instructors of other disciplines. As professors and researchers in the field of education, it is likely
that this group of survey participants were more aware of the advantages of active learning and
were perhaps more willing to explore new teaching methods.
Education instructors also stood out from other groups with the highest difference on a
single barrier from the population. Participants who listed education as their primary discipline
rated “The faculty reward structure makes active learning unattractive” more than a full rating
score lower than other instructors, showing a -1.25 point difference. The next two barriers on this
list of most different from the population as a whole were also shown by education instructors.
“It is difficult to control course quality across multiple sections of active learning classes”
showed a mean of 0.36, 0.77 points lower than the whole survey population, and “The amount of
time needed to prepare the course” showed a mean of 0.85, 0.75 points lower than all participants.
The survey did not ask participants why they rated the barriers the way they did, or how
each barrier related to their specific discipline. However, it would be reasonable to expect that
among education instructors more attention is paid to the development of curriculum for most
classes, as education instructors are more likely to have received formal training on curriculum
and course content development. Courses on teaching strategies are common for education majors. Also, because colleges of education often view the improvement of instruction as valuable
research and practical applications, it is likely that the reward structure in those colleges is perhaps better aligned to support experimentation with new learning techniques, including those of
active learning.
The survey participants who identified as STEM instructors rated the barriers higher than
any other group, higher than the mean for all participants (M=1.46 for STEM, z=0.67, compared

66
to M=1.18 for all participants). STEM instructors also showed the highest positive difference for
a single barrier, “Active learning takes too much class time causing the coverage of content to
suffer,” with a 0.64 point higher mean than that of all participants for this barrier. Many science
and technology classes involve experiments and other activities that are already geared for group
work, so it was surprising to see that STEM instructors found this particular barrier more burdensome. It is also surprising to see that the STEM faculty, in general, rate the barriers so much
higher than other groups, since much of the early experimentation with, and development of, active learning and active learning classrooms was done within STEM fields (Baepler, 2016,
Meyer, 2014; Raths, 2017)
Differences Based on Teaching Experience
Survey participants were asked to indicate the number of years they have taught at a
higher education institution (see options in Table 9). When comparing groups, there was no correlation between years of experience and overall perceptions of barriers. Mean values can be
found in Table 9. Similarly, there was no correlation between years of experience and perceptions regarding the availability of active learning classrooms as a barrier.
Table 9: Barrier Means by Years of Experience Teaching in Higher Education
Years
0
1
2
3
4
5
6
7
8
9
10
>10

Overall Barrier
Mean
0.9341
1.1555
0.9395
1.2164
1.3727
1.0627
1.1414
0.9405
1.0132
1.5695
1.1032
1.2427
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In addition to indicating years of experience teaching in higher education, participants indicated whether they have taught using active learning, and if so, how many years of experience
they have. Similarly, no correlation between years of experience teaching active learning and
overall ratings of barriers exists. See Table 10.
Table 10: Barrier Means by Years of Experience Teaching Active Learning
Years
None
0
1
2
3
4
5
6
7
8
9
10
>10

Overall Barrier
Mean
1.7291
0.9859
1.435
1.2464
1.1932
1.2423
1.0418
1.17
1.2714
1.1195
0.7273
2.0455
1.0382

Finally, participants indicated whether they had taught in a room specifically equipped to
support active learning, and to indicate how many semesters they had taught in this type of classroom. One reason this question was included was to determine if teaching in an active learning
classroom changed instructors’ perceptions of whether lack of access to these rooms was a barrier. An independent samples t-test comparing those who have used an active learning classroom
(n=92, M=1.86, SD=1.125) to those who had not (n=55, M=2.02, SD=1.125) showed that while
there is a numeric difference, with those who have not yet used an active learning classroom rating this barrier slightly lower than those who have used an active learning classroom, the difference was not statistically significant (t=0.91, p=.366).
Participants indicated their classification as an instructor: Full Time Tenure Track / Tenured, Full Time Non-Tenure Track, Part Time / Adjunct, or Graduate Student Assistant. The
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overall mean of all barriers was highest for Full Time Tenure Track / Tenured instructors
(M=1.285) and lowest for Full Time Non-Tenure Track instructors (M=1.068), though this difference was not statistically significant when tested using an independent samples t-test,
(t=1.720, p=.093), suggesting that the different types of instructors do not perceive barriers to
adoption differently.
Differences Among Institutions
Though the institutions included in this survey are similar in size and type (Carnegie
Classification Research-1), the populations surveyed within each institution were not. At Georgia
State University, a random sample from among all instructional faculty were invited to complete
the survey, while at Indiana University, only instructors engaged as Mosaic Faculty Fellows
were included. Mosaic Faculty Fellows are instructors who have voluntarily engaged in a program designed to support active learning that is associated with the use of active learning classrooms, referred to as Mosaic rooms at Indiana University.
The overall means of all barriers showed no statistically significant difference when using
an independent samples t-test (t=.222, p=.825). However, the rank order of the barriers was not
aligned between the two groups. Table 11 shows the five highest ranked and five lowest ranked
barriers for each group, with references to where the barrier appeared on the other group’s ranking list.
Table 11: Barriers by Institution, Highest and Lowest Ranked
Barrier

Highest Ranked Barriers: Georgia State University:
Class size is an impediment to active learning
Active learning is compromised because students do not come to class prepared
Available classrooms do not lend themselves to active learning
Teachers do not know how to teach using active learning techniques
The amount of time needed to prepare the course
Lowest Ranked Barriers: Georgia State University:

Mean

2.03
1.98
1.88
1.76
1.64

GSU
Rank
Order

IUMFF
Rank
Order

1
2

6
5

3
4
5

1
3
7
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Student assessment is difficult in an active learning classroom
Teaching with active learning techniques increases the risk of poor student
evaluations
The instructor has less control in an active learning classroom
The perceptions of colleagues inhibit active learning
Diverse student backgrounds make active learning more difficult

Highest Ranked Barriers: Indiana University Mosaic Faculty Fellows:
Available classrooms do not lend themselves to active learning
The faculty reward structure makes active learning unattractive
Teachers do not know how to teach using active learning techniques
Active learning does not fit into the established academic culture
Active learning is compromised because students do not come to class prepared
Lowest Ranked Barriers: Indiana University Mosaic Faculty Fellows:
The instructor has less control in an active learning classroom
Students lack the maturity needed for active learning
Diverse student backgrounds make active learning more difficult
Student assessment is difficult in an active learning classroom
Learning outcomes are hard to predict in an active learning classroom

0.94
0.68
0.67
0.65
0.64

2.12
1.75
1.72
1.54

18
19

21
17

20
21
22
IUMFF
Rank
Order

18
10
20
GSU
Rank
Order

1
2
3
4
5

3
6
4
13
2

18
19
20
21
22

20
10
22
18
15

1.52
0.65
0.65
0.54
0.52
0.52

The group of instructors from the IUMFF program gave the highest rating to the barrier
“Available classrooms do not lend themselves to active learning” (M=2.12, SD=1.11, while the
instructors at Georgia State University rated this barrier third (M=1.88, SD=1.06). An independent samples t-test showed that these means are not statistically significantly different (t=-1.04,
p=.302).
Part of the IUMFF program encourages exploration of active learning strategies within
learning spaces designed to support active learning. Indiana University offers more than 40 of
these active learning classrooms across its several campuses. Participation in the program, however, does not guarantee placement in these specially equipped classrooms semester after semester. In the self-reported barriers section of the survey, one instructor in the IUMFF program
stated:
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The largest barrier is that the assignment to active-learning classrooms does not always
fall in line with which instructors are actually capable and using active-learning techniques. I have been quite fortunate to be able to get into active -earning classrooms for a
number of years now, but I do worry that if I get forced back into a traditional classroom,
my teaching will suffer (because many of the approaches I currently take could not be
easily adapted into a traditional room). It is unfortunately that the university has built
many fantastic new classrooms, but classroom assignment is still primarily determined by
whether those classrooms are in the building in which your unit is housed [sic].
It is likely that the use of classrooms that are designed to support active learning will, in
time, lead to a dependence on the affordances of those classrooms. This dependence could be a
driver for the finding that IUMFF participants did not rate any barriers higher than that of having
access to suitable classrooms to support their teaching.
When measuring for the barriers that demonstrate the largest difference in mean, and the
larges differences in rank order, two related barriers stand out. “The perceptions of colleagues
inhibit active learning” showed a 0.63 point difference in mean (t=-2.21, p=.035) between the
two schools and a rank order difference of 11, with the participants from IU rating this barrier
higher than those from GSU. Similarly, “Active learning does not fit into the established academic culture” showed a 0.54 difference in means (t=-2.26, p=.025) and a rank order difference
of 9. Considering that the participants from Indiana University are members of a faculty community designed specifically to support active learning, it might be expected that IU instructors
would perceive less of a barrier related to active learning not fitting into their academic culture.
However, in this case, the higher rating scores for these two barriers was indicated by the IUMFF
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participants in contrast to the instructors from Georgia State, where no campus-wide program exists to support active learning initiatives.
Self-Reported Barriers
Of those participants who completed the survey, 57 chose to respond to the question:
“Please indicate any barriers to the adoption of active learning that are not on this list.” There
was no limit to the length of the response for this question, and answers varied form a single line
to several paragraphs. For each barrier that was mentioned, a new category of barrier was created
by the researcher, with similar barriers grouped together. Individual mentions of each specific
barrier were counted in each of the new barrier categories for a total of 102 instructor mentions
of barriers. Even though this survey question was designed to solicit new, previously unaccounted for barriers, many of the suggestions were representative of barriers already provided on
the list. For example, the most often stated barrier related to the lack of available classroom
space that supported active learning techniques. Existing barrier indicators from the survey were
matched to many of the newly stated barrier categories. Of the 28 barrier categories derived from
the newly stated barriers, 14 were matched to existing barriers stated in the survey. See Table 12.
Table 12: Self-Reported Barriers
Self-Reported Barrier

Matching Barrier from Michael’s Workshop

1. Lack of rooms designed to support active
learning
2. Instructors are inadequately trained

2. Available classrooms do not lend themselves to active learning
22. Teachers do not know how to teach using active learning techniques
13. Active learning does not fit into the established academic culture
1. The amount of time needed to prepare the
course
4. Active learning takes too much class time
and the coverage of content will suffer

3. Institutional administration and culture
are not supportive
4. Time required to prepare lessons is burdensome
5. Active learning techniques take up too
much class time, risking lack of content
coverage
6. Assessment models are not aligned with
active learning

10. Student assessment is difficult in an active learning classroom

Number of
Mentions

Matching
Barrier
Rank #

13

2

11

4

9

11

8

5

6

9

6

18
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7. Students are unskilled at active learning
& related technology
8. Instructor career path prioritizes other
activities, including research and publications
9. Students expect and/or prefer lack of engagement
10. Large class sizes make active learning
more challenging
11. The diversity of student backgrounds
makes active learning more challenging
12. Students do not come to class prepared
for active learning activates
13. Student evaluations do not align with
active learning
14. Lack of vetted content and learning resources
15. Instructors lack the instructional design
support they need
16. Lack of instructor and/or student confidence
17. Lack of perceived value of active learning
18. Active learning is not appropriate for
some disciplines / courses /material
19. Active learning group activities lead to
more cheating
20. Students do not understand concepts as
deeply during active learning
21. Courses need to be identified as active
learning for students / instructors
22. Difficulty in combining multiple methods of teaching: active and non-active
23. Need additional technical support in active learning classrooms
24. Lack of instructor support for campuswide instructor development initiatives and
support units
25. Students are distracted by their devices
during group activities
26. Instructor anxiety about the use of technology
27. Lack of graduate assistance for large
active learning classes
28. Online and in-person classes have
unique barriers

3. Students do not know how to do active
learning
20. The faculty reward structure makes active learning unattractive
7. Students are unwilling to engage in active
learning
12. Class size is an impediment to active
learning
8. Diverse student backgrounds make active
learning more difficult
6. Active learning is compromised because
students do not come to class prepared
16. Teaching with active learning techniques
risks poor student evaluations or ratings.
18. There are not enough learning resources
available

5

8

5

6

4

16

4

1

3

22

3

3

3

20

3

13

3
2
2
2
1
1
1
1
1
1

1
1
1
1

As indicated above, the most frequently mentioned instructor-indicated barrier was related to the lack of available classrooms. This barrier was stated by 13 of the 57 instructors who
responded to this question. An additional 4 statements were made regarding the size of classes as
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a barrier. As discussed earlier, these two barriers are, to some instructors, related, as classrooms
are usually designed to accommodate a set number of learners, and the amount of space allocated
to each student can vary by design. In one response, an instructor stated “Class size is a barrier if
the space is not conducive or if there are limited materials. If I have an appropriate space and
enough materials, I continue with this style.” This comment was coded to include both class size
and the availability of classrooms designed to accommodate active learning.
The second most stated barrier, with 11 mentions, focused on instructors’ lack of training
and knowledge of how to effectively use active learning techniques. This high rate of mentions
stands in contrast to the original inquiry made my Michael (2007), where only one in four groups
mentioned instructor’s lack of knowledge regarding active learning as a barrier. It is possible that
because Michaels participants were attending a workshop specifically focused on the topic of active learning and barriers to its adoption by faculty, they might not have considered that the lack
of training was as a particularly large barrier. And, as a part of a group interested in, and working
on exploring the topic of active learning, the group likely possessed more knowledge about active learning than a population of all instructors at a university. It is worth noting that this barrier
was the second most mentioned among the IUMFF participants. That group, like the faculty participating in Michael’s workshop, are made up of those interested in solving challenges around
active learning.
The only barrier statement that received at least three mentions and did not correspond to
one of Michael’s (2007) originally stated barriers, referred to a lack of instructional design support. This barrier is distinct from the barrier of not having proper technical support in the classroom, which received one mention in the additional barriers section of the survey. In two of these
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statements related to instructional support, instructors referred to resource facilities or communities of interest as valuable resources that helped them overcome these barriers. One of these two
statements came from each of the two universities represented; each institution does offer this
type of support, as referenced in the comments.
Study Summary
In 2007, Michael worked with a small group of instructors to explore barriers to the adoption of active learning practices. The present study has expanded the findings of that original
workshop and sought to validate or update those finding across instructors from two institutions
and across multiple disciplines and experiences. For this study, the following research questions
were asked:
1. What barriers do instructors perceive as preventing them from adopting active learning
techniques in their curricula?
a. Are these perceived barriers realized when instructors decide to adopt active
learning techniques?
b. Are the perceived barriers the same among instructors with different characteristics, including instructors from different disciplines or instructors with differing
levels of teaching experience?
Instructors with differing levels of experience teaching in higher education and with a
range of years teaching using active learning techniques show no significant differences in their
perceptions of barriers to the adoption of active learning. However, instructors from different
disciplines did exhibit significant differences in their ratings of the barriers, with education instructors rating barriers lowest overall, and STEM instructors rating barriers highest.
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As institutions consider investments in active learning among their top priorities (Brooks,
2017, Walker, Brooks, Saichaie, & Petersen, 2016), this expanded understanding of what barriers
represent the greatest burdens for instructors can inform the development of suitable programs
designed to encourage the adoption of active learning. Further, as these programs are tailored
throughout the institution, across a variety of disciplines, tactics can be adjusted to address the
specific needs of each group of instructors.
Among all participants, barriers related to classrooms, including the size of the class and
the availability of suitable classrooms to support active learning, ranked as the top two overall
barriers. Concerns about having access to an active learning classroom ranked in the top three
across all disciplines. The second study in this research further addressed the use of active learning classroom versus traditional lecture-style classrooms, providing insights into the actual use of
the affordances of those classrooms.
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CHAPTER 5: STUDY 2 METHODS
CLASSROOMS IN SUPPORT OF ACTIVE LEARNING
In Study 1, the findings showed that the lack of suitable classrooms that support active
learning was a top rated barrier, and remained persistent over time with instructors who have engaged in active learning for three or more years. This barrier was presented in the literature as
one of only two barriers indicated by all four of Michael’s (2007) faculty groups. This barrier
implies both a scarcity of rooms designed for active learning, and that the affordances supplied
by elements of an active learning classroom are critical to the perceived success of active learning strategies. The findings of the first study in this research confirmed that among the participants, the lack of available classrooms suitable for supporting active learning was a top-rated
barrier across all disciplines, and persisted as a top barrier as instructors gained active learning
experience, even as other barriers waned in their severity. There exists a relatively low ratio of
active learning classrooms when compared to lecture-style rooms, with some universities, including Georgia State, indicating just 2%–6% of classrooms as active learning rooms (J. Todd,
personal communication, November 16, 2017; H. L. Webster, personal communication, November 13, 2017). Study 2 focused on exploring whether the elements of an active learning classroom provide affordances to support active learning. It compared the differences between instruction and learning activities in an active learning classroom and lecture-style classrooms.
During three weeks of an academic semester, observations were made of two instructors, each
teaching separate sections of their courses in an active learning classroom and in a lecture-style
room. Using an observation protocol, indications of the types and levels of instructor activity and
corresponding student activity, as well as levels of student engagement, were noted and compared.
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Research Questions
1. In what ways do the affordances of active learning spaces influence instructors’ teaching
methods in active learning classrooms as compared to traditional lecture-style classrooms?
a. To what extent do faculty members engage in active, constructive, and interactive
teaching methods in active learning classrooms versus lecture-style classrooms?
b. To what extent do students engage in passive, active, constructive, and interactive
learning in active learning classrooms versus lecture-style classrooms?
c. To what extent is student engagement affected by the affordances in active learning classrooms versus lecture-style classrooms?
Participants
The participants in Study 2 were made up of two instructors teaching in both an active
learning classroom and a lecture-style classroom, as well as the students enrolled in the specific
sections identified for this study. The specific instructors selected for this study represent a convenience sample, as they were the only two instructors teaching sections of the same course in
the appropriate rooms during the duration of this study. Instructor A. taught NEUR 3000, Principles of Neuroscience I. Instructor B. taught ENI 3101, Entrepreneurial Thinking. An overview of
the participating instructors is found in Table 13.
Table 13: Study 2 Faculty Participants
Name

Instructor A
Instructor B

Years Teaching
Experience
9
10

Years Teaching using Active Learning
Techniques
5
10

Years Teaching
in Active
Learning Room
2
1

Discipline of Instruction
Neuroscience
Entrepreneurship

Course
Taught
NEUR 3000
ENI 3101

The student participants were those that enrolled in the courses taught by the instructors
that were chosen for this study. Students who enrolled in each section of these courses could see
the classroom numbers where their courses were to be taught, but otherwise had no specific indi-
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cation that their course was to be taught in an active learning classroom or in a traditional lecture-style classroom. The students in these courses were all undergraduate students enrolled at
Georgia State University.
Learning Environments
Study 2 examined the differences in the type and level of activity engaged in by instructors and students, recorded in both lecture-style classrooms and an active learning classroom.
Active Learning Classroom
The active learning classroom (ALC) used in this study was specifically designed to support active learning. It is located in a building near the center of Georgia State University’s downtown
campus. The design for this classroom was conceptualized in 2015, and implemented in December of that year. The first semester it was used as an active learning classroom was in the spring
semester of 2016 (“Innovative & active learning classrooms,” 2017).
ALC contains the following elements to support active learning:
•

Movable tables with wheels. There are 25 identical tables in this classroom, each
with room to seat 2 students. Each table is lightweight and is easily moved to any
location in the room. All tables are rectangular and easily fit together into groups
that support students’ team activities.

•

Movable chairs with wheels. ALC is furnished with 50 student chairs equipped
with casters for easy movement around the room.

•

Multiple electronic displays. There are 14 electronic displays provided for student use, divided into 7 pair-groupings around the room. One screen in each pair
is equipped with a wireless display connection device that allows students to connect a laptop, tablet or mobile phone to share content with other students. This
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screen also features an attached PC, available for student use. The other screen in
each pair displays a copy of the instructor’s content. Each pair of displays has a
colored light affixed to the top of the screens, providing the participants at that
display area a unique identifier such as the “blue team” or “red team.”
•

Multiple shared writing surfaces. Around the classroom are several whiteboards
with colored markers for student team use. In four of the seven student grouping
areas, there are wall-mounted whiteboards. The other three student grouping areas
have access to rolling whiteboards, as the architecture of the room did not allow
for wall-mounted boards in all locations.

•

Instructor’s station. The instructor’s station has a touch-screen all-in-one computer that allows the instructor to present material from a variety of sources, including presentations, web content, and interactive software. The touch-screen
function provides the ability to draw and write annotations onto electronic content
provided by the computer or from the document camera. This content is displayed
onto two large displays on the side of the classroom nearest the instructor’s station, and throughout the classroom onto one of the two paired displays in each
student grouping area. A document camera allows instructors or students to
quickly share images of documents or live video of small, desktop interactions
(such as demonstrations or experiments).

•

Web conferencing. The instructor’s station is equipped with web conferencing
software attached with a desktop camera as well as a wall-mounted camera on the
opposite wall. Using these two cameras, an instructor is able to share video from
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the classroom with remote participants. Remote presenters are also able to be displayed on screens throughout the room.
•

Lecture capture. The activities of the instructor and student participants can be
recorded using the wall-mounted camera and microphones throughout the room.
The resulting video can be shared in the university’s learning management system
if the instructor desires.

ALC can be easily rearranged into a variety of configurations to support active learning.
As an aid to instructors and students, there are five suggested room-layout diagrams posted on
the wall near the primary entrance to the room. Each diagram shows the tables, chairs and instructor’s station arranged in different positions, allowing the instructor or students to quickly select a suggested configuration suitable to the activities planned at the time. One of the suggested
arrangements mimics that of a traditional lecture style classroom with the tables and chairs
aligned into straight rows, all facing the front of the classroom. The others indicate several arrangements that will support a variety of active learning activities. A collection of all of the suggested arrangements is presented in Appendix C. Images of ALC are included below in Figure 6
through Figure 9.
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Figure 6: GSU ALC, Workgroup Configuration
ALC features 25 tables that seat 2 students each and can be easily moved to various locations throughout the room. In this arrangement, each student group has access to two digital display screens.

Figure 7: GSU ALC, Mobile Whiteboards
Rolling whiteboards are available to support student group work.
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Figure 8: GSU ALC, Mixed Configuration
This configuration shows how the room can support two types of activities at once. In
this case, some students will work in groups, while others congregate around the instructor.

Figure 9: GSU ALC, Instructor's Station
The instructor’s station is on wheels and can be moved out of the way when not needed.
It features a touch-screen display and a document camera.
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Lecture-Style Classroom
The two lecture-style classrooms used in this study were located within the downtown
campus of Georgia State University. Each of them featured the following:
•

Fixed furniture. Lecture-style classrooms are furnished with tablet-arm chairs
with no wheels attached. Most of these tablet-arm chairs are light-weight enough
to be moved by students, but the relatively small size of the room constrains students’ ability to form groups.

•

Instructor’s station. The instructor’s station is located at the front of the room
and cannot be moved. It is substantial in size, often blocking the instructor’s access to the rest of the classroom while lecturing. The lectern is equipped with an
instructor computer that can be used to display content to the class. A document
camera allows the instructor to display text or live demonstrations onto the screen.

•

Projector and screen. The instructor has access to a single projector. Content is
projected onto a screen located behind the instructor station at the front of the
room.

Images of the lecture-style rooms in this study can be found in Figure 10 and Figure 11.
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Figure 10: Instructor A’s Lecture-Style Room
This lecture-style room features tablet-arm chairs arranged in rows, facing the instructor
at the front of the room. Note the three whiteboards, unusual for a room of this design.

Figure 11: Instructor B’s Lecture-Style Room
This room is surrounded by acoustic-control panels, often used as tack-boards, but no
whiteboards for student use.
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Instruments
Observations
This study focused on comparing the differences in types and levels of activities and engagement in lecture-style classrooms versus an active learning classroom. To document the types
of activities, an instrument called the Observation Protocol for Active Learning (OPAL) was
used. The OPAL required that the observer document what activities the instructor and students
were engaged in every two minutes of the class session using specific codes. The protocol included instructor codes for active learning activities such as active demonstrations, discussion
follow-ups, and problem-solving activities. There were also codes for more traditional techniques such as lecturing, as well as administrative tasks including handing out graded student
homework. With most of the codes, the observer indicated whether the activity took place during
a 2-minute period. For activities like posing questions, the observer indicated how many times
during the 2-minute period the activity took place.
Similar to the coded instructor activities were coded student activities. Some of the activities coded for students include taking tests, whole class discussions, group-work activities, individual activities, and indications for students working on building models or using software programs. In addition to noting the student activities, the observer made notations regarding student
levels of attention and percentage of students taking notes. The level of student attention is considered an excellent reflection of student engagement on the task at hand. A copy of the OPAL
measurement instrument is included in Appendix D. A list of OPAL codes is included in Appendix E.
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To determine the degree to which instructors and students were engaging in active learning, Chi’s (2009) framework was applied to the OPAL instrument, providing a scoring mechanism. Each type of activity referenced in the coding schema was mapped to one of the levels of
learning as described by Chi (2009). A scale of 0–4 was applied, indicating which type of learning was taking place. See Table 14 for values assigned to each of Chi’s (2009) learning levels,
and details as to which specific instructor and student activities and behaviors were mapped to
each level.
To map each instructor and student activity to Chi’s (2009) framework, each OPAL activity description was reviewed for key words and phrases that closely matched or approximated
the definitions described by Chi for passive, active, constructive and interactive. For example,
the student code QG included the phrase “discuss question or activity in groups,” implying substantive interactions between students. This student code was matched to Chi’s (2009) learning
level “Interactive,” and given a score of 4. The student code W (waiting) was given a score of 0,
as no learning activity was taking place.
All of the OPAL categories were not easily matched to Chi’s (2009) framework. When
students asked questions, they could have been asking for the instructor to review content described earlier in the class (considered by Chi (2009) to be active). They also could have been
asking how a newly discussed topic fits into the framework of existing knowledge (considered
by Chi (2009) to be constructive). During the class sessions, the observers noted that many of the
questions asked started with phrases like, “can you repeat…” or “what did you say…” Using
these notes as guidance, the student question code SQ was categorized as “Active” and assigned
a score of 2. Instructor questions were scored similarly.

87
For each 2-minute time period, a score was calculated by dividing the sum of all activity
scores by the count of activities recorded. By calculating the mean of the scores for each 2-minute time period, instead of the sum, the overall score more accurately reflects the level of activity occurring in the room during that time. For example, 4 passive activities would have a
summed score of 4, the same score that 1 interactive activity would yield. Calculating the mean,
instead, would show a score of 1, accurately reflecting the passive learning behaviors of the instructors or students. This score was calculated separately for the students and for the instructor.
Table 14: Chi’s Learning Framework Applied to OPAL Instrument
Chi’s (2009)
level of
learning

Description

OPAL Student
Codes Assigned

Non-Learning
Activity
Passive

Administrative activities

Lad, MGS, W, O

Learning that requires no actions by the
student other than listening, looking, or
writing notes reflecting no original thought
Activate existing knowledge Assimilate,
encode, or store new information Search
existing knowledge
Infer new knowledge Integrate new information with existing knowledge
Organize own knowledge for coherence

LI, LS

Lec, Lpv, LHV,
AA, PDV, Sfu

1

R, SQ, AnQ,
GrA,

ChQ, AnQ,
PQv, PQb

2

Pan, VH, VT, Ind,
WR, TQ, SP

FP, Lint, Dfu

3

Creating processes that incorporate a partner’s contributions

QG, WG, WDI,
WDp, CW

MGT, AdA, FD,
PSw, PSb,
ADV

4

Active

Constructive

Interactive

OPAL
Instructor
Codes
Assigned
AdC, AdT, O

Points
Assigned

0

Student engagement was measured using the student attention level indicators, measured
based on a visual inspection of how many students had their heads up, facing the instructor or activity during each 2-minute time period. Levels of attention were indicated as Low (<20% of students), Medium (20%–80% of students) and High (>80% of students).
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Interviews
In addition to the OPAL measurement instrument, a 90-minute semi-structured interview
was conducted with each of the instructors after the observations to more deeply explore the instructors’ thoughts on the two classroom environments, their thoughts on barriers to the adoption
of active learning techniques, and recommendations for improvements to classroom environments to better support active learning. The interview guide is provided in Appendix F.
Procedures
Observations were made in 3 class sessions for the neuroscience (2 hours long) and in 2
class sessions of the entrepreneurship class (2.5 hours long) in each of the 2 classrooms, totaling
10 observation sessions, and more than 17 hours of observations in all. Observations were scheduled during weeks 5, 6, and 7 of the semester. A second observer was present during each observation period. Details regarding inter-rater reliability are discussed later in this chapter.
Scores were calculated for each 2-minute time period, and then totaled for each class session. Total student activity scores and total instructor activity scores for the class sessions in each
pair of classes were compared using independent sample t-tests. Student engagement, as measured by student attention levels, was analyzed using chi-square (χ2) tests.
After the observations were tabulated and compared, the researcher conducted interviews
with each of the professors to gain insights on their experiences in teaching in both classrooms
and to identify their suggestions for improving classrooms to better support active learning. Each
of those interviews was recorded. Instructor insights and suggestions were incorporated into the
descriptions of classroom activities to provide additional context.
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Inter-Rater Reliability
To ensure inter-rater reliability, individual codes were compared for each 2-minute time
period. To resolve discrepancies, the observers consulted their notes about the activity and discussed the discrepancy to come to consensus. For common discrepancies, a rubric was formulated to assist in achieving consistency. Some typical discrepancies are described below:
•

Nature of Instructor Activity. There are several instructor activity codes that are
quite similar and are easily miscoded. For example, after leading the students in a
group activity, an instructor may take a few moments to review the findings
(coded Sfu) with the students before moving to a period of lecturing (coded Lec,
Lpv, LHV or Lint). The precise moment that the instructor switches from summarizing activity content to presenting new content was not always clear to the observers. In these cases, the observers checked notes where available and split the
difference across categories.

•

Number of Questions Asked and/or Answered. During interactive lectures, the
instructor would ask questions of the students, sometimes rapidly. The number of
questions recorded by the observers did not always match. When an instructor
asks a student, for example, “Can you indicate which cells are involved in this
process?,” and then, after a student gives an incomplete answer, the instructor
asks “and?,” observers might interpret this as either one continuous question, or
two separate questions. In all cases of question count discrepancies, the final data
set reflected the higher number of questions recorded by the observers. The observers noted that it was more likely that that one observer had missed a question
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being asked or answered, than it was that an observer would have incorrectly recorded extra questions.
•

Levels of Engagement: Notetaking and Attention. In both the notetaking and
attention notations, observers are required to classify engagement by the percentage of students either taking notes or paying attention (usually expressed by the
student by looking toward the instructor or actively participating in a group activity). The observers both attempted to count how many students were engaged in
each 2-minute time period, but the arrangement of the room, as viewed from the
observers’ location, did not always allow for optimal observations and counts. A
counting discrepancy of a single student could lead one observer to record “Low”
attention, and the other observer to record “Medium” attention. During the consensus process, if the recorded score was one level different, the higher of the two
scores was recorded in the final data set. If the scores were two or more levels
apart, an average of the two scores was recorded.

To measure inter-rater reliability, 10 indicators were measured across 20% of all 2-minute time periods. To gain a distributed representation, the first of each five 2-minute time periods was analyzed for reliability (n=108). The number of times the two observers agreed in each
category is presented as percentages. See Table 15 for inter-rater reliability results.
Table 15: Inter-Rater Reliability Scores
Reliability Indicator
Student Activity
Student Activity Category
Student Questions
Instructor Activity
Instructor Activity
Category
Instructor Questions
Notetaking

Did the observers record precisely the same student activity type?
Did the observers record student activity within similar categories?
Did the observers record the same number of questions asked and answered by
the students?
Did the observers record precisely the same instructor activity?
Did the observers record instructor activity within similar categories?

86%
98%
64%

Did the observers record the same number of questions asked and answered by
the instructor?
Did the observers record precisely the same level of notetaking activity?

58%

78%
95%

72%
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Notetaking Similarity
Total Notetaking
Attention
Attention Similarity
Total Attention

Did the observers record notetaking activity one level apart?
Did the observers record precisely the same level of attention paid by the students?
Did the observers record levels of student attention one level apart?

25%
97%
77%
21%
98%

92
CHAPTER 6: STUDY 2 FINDINGS AND DISCUSSION
CLASSROOMS IN SUPPORT OF ACTIVE LEARNING
Observations were made of five pairs of class sessions, each pair of sessions taught in (a)
and active learning classroom and (b) a lecture-style classroom. Notations were made using the
Observation Protocol for Active Learning (OPAL) and scored using an adaptation of Chi’s
(2009) framework for levels of learning. This study used these observations to determine differences in types and levels of activity demonstrated by instructors and students, and different levels of student engagement, in the different types of learning spaces, including to what extent participants engaged in active, constructive and interactive learning.
Teaching for Active Learning, Observed
There are a variety of techniques that instructors can engage that are considered active
learning, including interactive lecturing, and creating opportunities for students to collaborate on
problem solving challenges (Bonwell and Eison, 1991; Chi, 2009; Wolff et al., 2015). The two
instructors observed in this study employed very different strategies and techniques, all considered active learning, but used in ways that take advantage of different affordances of the classrooms they taught in.
Before presenting and discussing the findings of this study, an overview of the instructor
teaching styles is discussed. This discussion provides context for the quantitative and qualitative
findings discussed later.
The Interactive Lecturer: Instructor A, Neuroscience
The primary teaching mode for Instructor A was that of interactive lecturing. Throughout
each lecture, he would pose questions to his students to (a) keep them engaged in the learning
process and (b) test their knowledge of previous content. He came to class with professionally-
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created presentations, which he provided ahead of time to the students through the learning management system. He used these presentations throughout most of his time lecturing, but occasionally supplemented his pre-made presentations by drawing illustrations on the whiteboard. He
effectively used the whiteboard to explain advanced neurological sequences, drawing sketches of
the elements of the sequence as he explained their functions and the nature of their interrelationships.
He also used humor to make some of the more advanced lessons more appealing to students. During one lesson, he brought together his hand drawn illustrations and humor to explain
the sequence of neurological events that take place when a person steps on a tack. He asked the
students to imagine themselves walking on a balance beam across the Grand Canyon, holding
onto a basket of kittens, while avoiding lava flows and alligators with laser beams emanating
from their eyes. Half way across the balance beam, the student would notice a tack on the balance beam, a moment too late to stop from stepping on it. He challenged the students to recall
how different elements of the nervous system would interact to avoid rapidly pulling one’s foot
up when stepping on the tack, surely dropping the kittens to their certain death (which, he comically added, they surely deserved). The students in his courses, regardless of classroom, maintained a high level of attention throughout the class session, but an extra level of excitement was
exhibited during these types of lessons. Note-taking increased, and students asked more questions.
During the three observed sessions, he conducted a single student group activity. He
asked students, in groups of 5–6, to work together to complete a neurological sequence given
stated conditions. He gave them the option of drawing the sequence or writing a list of neurological events. During this session, he walked around asking and answering questions within each
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group. In most lecture style classrooms, this group activity would have been challenging, due to
the limited number of writing surfaces relative to the number of students. However, the lecturestyle room he was assigned had 3 large whiteboards, and the enrollment for this class was approximately 17, low enough to allow for 3 work groups. In the active learning classroom, the approximately 25 students broke into 5 groups of 5, using the multiple wall-mounted and rolling
whiteboards.
The instructor commented to the students on his style of teaching and his plan related to
student group work during class. He considered in-class collaborative activities as scaffolding for
students, expecting that the students would learn from the examples during class time, and then
replicate similar activities outside of class to help themselves prepare for exams, and to obtain a
deeper understanding of class concepts. He indicated to the students that they would see fewer
and fewer of these group activities during class time throughout the semester. It is, therefore,
likely that the researcher would have observed more of these activities had the observations been
conducted earlier in the semester.
The Collaborative Learning Facilitator: Instructor B, Entrepreneurship
Instructor B’s primarily method of teaching involved breaking his class into groups to
work on projects, engage in writing or simulation activities, or to play games that encourage
learning while testing comprehension and recall. Very little of his time was spent lecturing students, though he did spend a few minutes of his class sessions delivering new content through
lecture.
Some of the student activities were structured and clearly planned well in advance. He
engaged the students in a Jeopardy game designed to test their recall of previously learned concepts, challenge their ability to quickly search for content on the web, and to help them prepare
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for an upcoming exam. The game was well designed using graphics and colors that mimicked the
TV-based gameshow. He even offered humorously condescending corrections when the team offered the wrong answer, seemingly impersonating the TV host, Alex Trebek. Students competed
in groups, discussing their ideas and possible solutions, and dividing searching tasks among the
group members.
Other student group activities were less structured. For example, he offered the students
free time to work on their group projects due later in the semester. He ended his structured class
time early to afford students this extra time to work together. Additional student activities offered structured instructions, but allowed the students to work at their own pace. During one of
the classes, he asked his students to present their findings from a recent out-of-class project. No
matter the activity, students worked in the same groups for each one, the teams that were working on the semester-long group project. These activities will be discussed in greater detail later in
this chapter.
Results: Observations
Instructor and Student Levels of Activity
To analyze the results of the observations, each class session from the active learning
room was paired with the same session taught in the lecture style classroom. This method provides the most direct comparison of how each room was utilized in support of instruction. During
each 2-minute segment of the class, notations were made indicating the types and levels of activity; each notation was given as score based on Chi’s (2009) levels of learning, with each line getting a mean of scores for the time segment, as discussed in Chapter 5. The mean of all line score
means was calculated, representing the mean of activity scores for each class section. Table 16
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provides details regarding the activity score means for the three pairs of class sessions for the
neuroscience course. Table 17 offers details on the two pairs of entrepreneurship classes.
Table 16: Activity Scores, Neuroscience Course, Instructor A
Pair
Pair 1

Room

Instructor Score

Student Score

Active Learning Classroom
Lecture-Style Room
Difference:

M=2.572
M=2.464
0.108
t=0.56, p=.601

M=2.377
M=2.006
0.371
t=1.49, p=.141

Active Learning Classroom
Lecture-Style Room
Difference:

M=2.234
M=1.878
0.356
t=2.81, p=.006

M=1.509
M=1.429
0.0800
t=1.63, p=.106

Active Learning Classroom
Lecture-Style Room
Difference:

M=1.582
M=1.826
-0.244
t=-1.71, p=.090

M=1.265
M=1.442
-0.177
t=-2.92, p=.004

Pair 2

Pair 3

Table 17: Activity Scores, Entrepreneurship Course, Instructor B
Pair
Pair 4

Room

Instructor Score

Student Score

Active Learning Classroom
Lecture-Style Room
Difference:

M=3.378
M=3.324
0.053
t=0.26, p=.792

M=3.038
M=2.817
0.221
t=1.18, p=.267

Active Learning Classroom
Lecture-Style Room
Difference:

M=2.972
M=2.923
0.049
t=0.58, p=.561

M=2.341
M=2.642
-0.301
t=-2.55, p=.012

Pair 5

Instructor levels of activity. As referenced in Table 16, the mean of scores for Instructor
A in the active learning classroom were higher than that of the lecture-style room in two of three
pairs. In all three of these pairs of class sessions, the instructor taught the same lessons, using the
same techniques in both learning environments. However, in one of the pairs, a statistically significant difference of .356 (t=2.81, p=.006) was driven by the differences in how active the instructor was during his lecture. The observation notations indicated that, in the lecture-style
classroom, the instructor, while lecturing, asked questions less often. For example, there was a
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32-minute portion of the lecture that included no instructor-asked questions. The longest period
of time the instructor went without asking questions in the active learning room was 6 minutes.
When asked about the differences in the two rooms, during his interview, the instructor indicated
that the design of the room itself encouraged interaction. It is unlikely that a specific affordance
of the room directly facilitated the instructor asking more questions during lectures, but it is possible that the layout of the room, which allowed students to congregate in locations with closer
proximity to the instructor, created an environment where the instructor felt more comfortable
asking repeated questions of students.
While four of the five pairs demonstrated numerically higher activity score means for the
active classroom, the pair described above was the only one that showed statistically significant
differences in the mean of activity scores, as coded in this research. What the quantitative data
did not demonstrate were the several ways in which instructors conducted activities differently,
based on the different affordances in the two types of learning spaces. For example, in one pair
of the neuroscience classes, the instructor presented a series of neurological events, hand drawn
on a white board. In the lecture-style classroom, the students, sitting in their desks, were approximately 12–15 feet away from the whiteboard where he drew his illustrations. During the same
portion of the paired lecture in the active learning classroom, the instructor rolled three mobile
whiteboards directly in front of the students, making a much larger display area, and also positioning the content within 4–10 feet from the students. During his interview, Instructor A indicated that these rolling whiteboards were key to his delivery of active learning strategies in his
course.
Student levels of activity. Similar to the results of the instructor activity scores, the
means of the scores across the five pairs showed mixed results. In three of five pairs (pairs 1, 2,
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and 4), the active learning classroom showed numerically higher means of activity scores, but
statistical significance was only demonstrated in the pairs where the mean of student scores was
numerically lower (pairs 3 and 5). One driver for the higher student activity score mean in the
lecture-style room in pair 5 (2.642 versus 2.341) was likely caused by a difference in the number
of student activities, based on a difference in the amount of time allocated for the class as a
whole. In the active learning classroom, a non-course-related event delayed the start time, causing the class to be shorter by six minutes. The instructor commented, that due to the delay in
starting, he would skip one activity in the active learning room, compared to the paired class in
taught in the lecture-style room. This extra student group activity in the lecture-style room took
22 minutes of class time, increasing the proportion of documented time periods with higher activity scores. During this same pair of class sessions, the instructor led the students in a Jeopardy
game to help them prepare for an upcoming quiz. The activity was presented first in the lecturestyle room, then in the active learning room. In the lecture-style room, the students engaged in
this interactive activity for 32 minutes, but in the active learning classroom, the students extended their engagement for a duration of 40 minutes. This activity came at the end of the class
in both environments. It is possible that the extra activity in the lecture-style room resulted in
less time for this activity, but it is also possible that the higher level of engagement experienced
in the active learning classroom (discussed later in this chapter) prolonged the activity as students became more engaged in searching for answers to game questions on their multiple devices.
Student Engagement Measured Through Student Attention Level
The scores reflecting student attention levels offered a way to measure levels of student
engagement. The OPAL instrument measured student attention by the percentage of students
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who were paying attention during each 2-minute time period. The observers in this study recognized attention in students who were actively looking toward the lecturer or engaged in the current activities. The three levels of attention were Low (less than 20% of students engaged), Medium (between 20% and 80% of students engaged), and High (More than 80% of students engaged). When testing for statistical difference, frequencies of indications were analyzed using
chi-square (χ2) tests. The frequencies of each score, along with the corresponding percentages
for each pair of classes, along with the corresponding statistical tests, is listed in Table 18.
Table 18: Student Engagement, as Measured by Attention Level
Pair

1

2

3

4

5

Active Learning Classroom

Lecture-Style Classroom

L

M

H

L

M

H

Freq.

0

0

44

0

1

39

% of Tot.

0.00%

0.00%

100.00%

0.00%

2.50%

97.50%

Freq.

0

2

51

0

2

48

% of Tot.

0.00%

4%

96.23%

0.00%

4.00%

96.00%

Freq.

0

0

49

0

15

30

% of Tot.

0.00%

0.00%

100.00%

0.00%

33.33%

66.67%

Freq.

0

4

51

1

21

40

% of Tot.

0.00%

7.27%

92.73%

1.61%

33.87%

64.52%

Freq.

0

1

60

8

17

40

% of Tot.

0.00%

1.64%

98.36%

12.31%

26.15%

61.54%

Statistical Test

χ2=1.11, p=.291

χ2=.004, p=.953

χ2=19.44, p<.001

χ2=13.52, p=.001

χ2=26.12, p<.001

The measurements of student attention in the entrepreneurship courses showed a statistically significant difference between students in the active learning room and those in the lecturestyle room. In the first pair of entrepreneurship classes, 92.73% of 2-minute time periods showed
an attention level rating of High, with a distribution of Low=0, Medium=4, and High=51. In the
paired class session in the lecture-style room, 64.52% of 2-minute time periods were recorded
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with an attention level of High, with a distribution of Low=1, Medium=21, High 40. The difference in percentage of High-rated time periods for these two sections of the same class, offered in
different environments, was 28.31%, illustrating the higher level of attention paid by students in
the active learning classroom. When tested using a chi-square test, the difference in the class sessions showed statistical significance (χ2=13.52, p=.001).
The second pair of entrepreneurship class sessions showed an even higher difference in
attention score, favoring the active learning classroom, with a difference in percentage of 36.82%
(χ2=26.12, p<.001). In this pair, the active learning classroom showed a percentage of attention
level rated at High of 98.36%, with a distribution of Low=0, Medium=1 and High=60. The lecture-style room showed a distribution of Low=8, Medium=17, and High=40; the percentage of
time periods scored High was 61.54%
While the entrepreneurship class-session pairings showed statistically significant difference for attention levels for both pairs of classes, the pairs of class sessions in the neuroscience
class only exhibited a statistically significant difference in one pair, with the percentage of High
attention level scores at 100.00% in the active learning room versus 66.67% in the lecture-style
room (χ2=19.44, p<.001). The lecture-style room, in this pair, showed a distribution of Low=0,
Medium=15 and High=30. All of the Medium attention notations were contiguous and occurred
near the middle of the class, during an extended lecture. One of the observers noted that one or
two of the students had started checking their phones instead of looking up at the instructor lecturing. It is possible that the students were looking at the instructor-provided copies of the
slideshow, and that these notations of Medium were errors made by the observers. The attention
level went back to High when the instructor began telling a story instead of continuing his lecture. The other two pairs showed very similar percentages of High scores in the two classrooms
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environments: 100.00% versus 97.50% (χ2=1.11, p=.291), and 96.23% versus 96% (χ2=.004,
p=.953), active classroom versus lecture-style room respectively.
The contrast in attention score differences appears to be more pronounced when the instructor was using more student engagement activities (more common in the entrepreneurship
class) than when lecturing (the more predominate teaching style in the neuroscience class). This
difference is likely connected with the ways in which the instructors used the affordances of the
room. During classes that primarily use lecture, there is little difference in how the rooms are
used, so there is little difference in how the students respond. When students are engaged in a variety of collaborative activities, including student presentation and group problem solving, the
instructor and students utilize the unique features of the active learning classroom to enhance the
activities, likely contributing to the higher levels of attention paid in the active learning room.
The use of the affordances of the active learning room, along with the relationship between affordances and student activities is explored in the next section of this chapter.
Affordances
The differences between active learning rooms and lecture-style rooms are primarily the
unique attributes of the active learning room (including multiple whiteboards, display screens,
movable furniture) and the affordances provided by those attributes in support of active learning
activities. Affordances can be defined as the capabilities provided for the user by the elements of
the classroom. For example, multiple whiteboards provide the affordance of easily sharing content between students. The following sections catalog how the elements of the active learning
room, and the affordances provided by those elements, influenced the behavior of instructors and
students.

102
Multiple Whiteboards
Both instructors made use of the whiteboards in both of their classroom environments,
but the availability of multiple rolling whiteboards in the active learning room provided opportunities to increase student participation and engagement in sessions of both courses.
Storyboard activity. In the first pair of entrepreneurship class sessions, the students engaged in an activity that encouraged them to draw a six-image storyboard to describe a problem
situation that their proposed product or business idea would solve. In groups, the students used
six colored sticky notes to create their drawings, mostly made up of stick figures and limited
words. The goal of the exercise was to rapidly and effectively communicate a problem and a solution using visual means. Students from other groups were asked to draw conclusions from the
storyboard and document their summaries for review.
In both rooms, the students worked in groups to create their series of drawings for their
storyboard. The lecture-style room used by this class offered a single whiteboard in the front of
the room, with limited access due to the tight seating arrangement and the location of the large
instructor’s desk. Due to the limited display space, the instructor collected the storyboards from
the students and displayed each one on the projector screen using the document camera. Unfortunately for the instructor, the document camera was malfunctioning and had to be held in place
manually throughout the presentation. While each storyboard was displayed, each student quietly
made a list of their interpretations of the storyboard. At the end of the presentations, the instructor read back the student submissions, often to the laughter of the groups, as students often interpreted the storyboards in wildly different ways than what was intended.
This activity followed the same outline in the active learning room, except for the display
of the storyboards for review and interpretation. Instead of presenting them using the document
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camera, the instructor encouraged each group to place the storyboards on the many whiteboards
available throughout the room. Each team presented their storyboard on a separate whiteboard,
with adequate room for other students to gather around each presentation. While reviewing the
images, the students quickly engaged in lively conversation about their own interpretations, debating what the originating students might have intended their drawings to represent. After some
time at each board, each student documented and submitted their interpretations for review by
the instructor and others.
Students in both classrooms engaged in similar activities, but the interpretation of the activity in the active learning classroom provided more opportunities for discussion, debate and
overall student engagement, due to the affordances of the multiple whiteboards. Multiple whiteboards are available in some lecture-style classrooms, including the one used by the neuroscience
instructor. During a student activity that engaged the use of whiteboards during a pair of neuroscience class sessions, the differences in the nature of the activities between classrooms was less
pronounced.
Neuroscience sequencing activity. In the first of the two paired class sessions, Instructor
A asked his students to gather around white boards and, using their previous knowledge of neurological functions, to create a list of neurological events in a newly-discussed context. The total
number of students attending class in the lecture-style room was 17, and divided into 3 groups to
engage in the activity. There were three whiteboards mounted to the walls of this classroom, a
feature not found in many lecture-style rooms. The room was equipped to provide seating for 30
students, but with the lower enrollment, the number of whiteboards provided adequate space for
the teams to spread out.
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Similarly, in the active learning room, students were divided into groups of 5–6 and
asked to engage in the same activity. Instead of using only wall-mounted boards, they used some
of the rolling whiteboards situated near their group tables. Other than having a bit more space to
do their work, the students in the active learning room had little advantage over the students in
the lecture-style room for this activity. Had the lecture-style room been filled to capacity, similar
access to shared writing surfaces would not have been possible. In contrast, the active learning
rooms is equipped to provide access to writing surfaces even when filled to its maximum capacity of 50 students.
Multiple Screens
Student presentations. During one pair of the entrepreneurship classes, students, in
groups, were asked to present a series of findings from a recent out-of-classroom interview project they had completed. Each group was asked to take turns informing the rest of the class of
their findings. The instructor asked questions about their findings, and informed others in the
class that they could ask questions as well. While the premise of the activity was the same in
both classrooms, the way in which the students presented, and reacted to the presentations, was
quite different in the two rooms.
In the lecture-style classroom, each group presented their content orally, while reading
notes about their findings from their mobile phones. The data presented primarily represented
their findings from multiple recent interviews, which included quantitative and qualitative results. In this classroom, there was an instructor’s station present, connected to the projector and
screen. Students could also opt to attach their own computers or other devices to the projector
using the provided connections at the instructor’s desk. None of the student groups chose to use
this option. The instructor asked questions during and after each student group presentation. The
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other students in the class paid very little attention during these presentations; the distribution of
attention level scores for the 2-minute segments during the student presentations were Low=8,
Medium=14, and High=5. The corresponding percentages were Low=29.63%, Medium=51.85%
and High=18.52%. As mentioned earlier in this document, the attention scores were defined
based on the percentage of students paying attention during each segment: Low=<20% of students engaged, Medium=20%–80% of students engaged and High=>80% of students engaged.
At the end of each presentation, other students were asked if they had any questions for the presenting group. No students asked any questions or made any comments.
During the same activity in the active learning classroom, instead of just reading data
from their mobile devices, the students chose to present their data using the primary screen and
additional screens throughout the classroom. The students were not prompted by their instructor
to present using the screens, but instead chose to do so themselves. All student groups followed
the lead of the first group and presented using the multiple screens. The observing students were
arranged in the classroom in a way that gave them visual access to the primary screen as well as
two of the secondary screens in the room, providing them more access to the data that the presenting students were discussing. As in the lecture-style classroom, the instructor asked questions
throughout and after each presentation. However, unlike in the lecture-style classroom, the student observers repeatedly asked questions of the presenters, quoting information from the visual
presentation, asking for more details and relating their own experiences to the content of the
presentations. Throughout the presentations, 97.37% of the student attention scores were rated at
High, with a distribution of Low=0, Medium=1, and High=37.

106
As argued in Amedeo, Simson, & Golledge (2009), and expounded upon by Baepler et
al., (2016), the physical design and characteristics of a space can inform and influence the actions that take place within that space. While both rooms were equipped with a projection system, the active learning classroom is surrounded by screens, 15 in all, reminding the users of the
availability of, and perhaps also the importance of, visual communication. Students had equal access to the use of the projected visual data, but the affordances of a room equipped with an easily
accessible multi-screen setup perhaps encouraged more use under similar circumstances.
After-class group work. In the first pair of entrepreneurship classes, as the class was
coming to an end, the instructor offered the students an option to stay and work on their group
projects. In the lecture-style classroom, no student groups decided to stay and work, and the
room cleared out within minutes of this announcement. Students in the active learning classroom, however, behaved very differently. At least three out of the five student groups decided to
stay and continue working. Each group congregated around one of the group tables and either
connected their computers to the available screens or used the computers supplied in the room.
These teams used the screens to share some of their findings from their previous work and to
jointly map out possible next steps in their projects. The teacher remained behind with the students, allowing them to continue working, until his own schedule required that he ask the students to conclude their work and leave with him. Other than the availability of the screens and
worktables, there were no notable differences in the two environments, or among the student
groups, related to this difference in student behavior, supporting the notion that the affordances
provided by the equipment and furniture in the active learning classroom encourage higher levels
of student engagement.
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Movable Furniture
Throughout the entrepreneurship course, in both classrooms, the students spent much of
their time working in groups. In both environments, the students were able to situate themselves
into arrangements that facilitated group discussion, but the affordance provided by movable tables and chairs, along with the additional space allocation of the active learning classroom, made
the student group arrangements more conducive to collaborative work.
One activity introduced by Instructor B was a Jeopardy game. The instructor guided the
students, in groups, through a game modeled after the popular game show, Jeopardy. Each group
would choose a category and point value, be presented with an “answer,” and have to indicate
the correct, matching “question” to get points. The members of the team that accumulated the
highest number of points were to be granted five additional points on their midterm grade. During this activity, the instructor encouraged the students to use their notes, and to access online
materials, including using search engines, to find answers. The content covered in this game activity was considered preparatory for an upcoming test, so students were encouraged to make
notes.
When the students divided into groups in the lecture-style room, they arranged their tablet-arm desks tightly together, forming an irregular circle with their desks pointing toward each
other, as well as the space would allow. In this arrangement, with the limited desktop space, few
students chose to access their laptop computers, where many of the answers were readily available. Some students did use their mobile phones to search for answers, but the limited screen
space can make complex data searches more difficult.
In the active learning classroom, students arranged their tables and chairs around shared
screens. The content from the game was presented both on the primary screen on one side of the

108
room, as well as on one of each of the screen pairs throughout the room. In this arrangement, students could more easily read the content presented for their team’s turn. With the additional
space, students could also more easily use their laptops to search for answers in their digital texts
and on the internet. The researchers did not note whether the teams were more successful overall
in finding answers, but noted that the students seemed to more readily use multiple devices per
team to concurrently search for content. One observer also noted that students in the active learning room appeared to more readily take pictures of the screens showing the content, as a way to
capture notes for the upcoming exam.
Space Allocation
One notable feature of many active learning classrooms is the higher amount of usable
space allocated to each student. This feature is true for the active learning classroom used in this
study, as compared to the two lecture-style classrooms also used by the participants. When classrooms are selected for most sections of courses taught on campus, schedulers make efforts to assign rooms with an appropriate number of seats to closely match the number of students enrolled.
Due to the active learning classroom’s unique features and the limited number of schedulable active learning spaces, classes of sizes much smaller than available capacity are often mapped into
the active learning room used in this study. This was the case in both the neuroscience and entrepreneurship courses. The room is equipped to accommodate 50 students, but both classes enrolled less than 30.
For some class sessions, the availability of extra seats offered advantages. Both instructors arranged the room with rows of tables and chairs facing the front of the room during their
lectures, with other chairs and tables arranged around the multiple screens and whiteboards for
group activities. This configuration required only minimum rearrangement during class time,
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minimizing disruption. Students could freely walk between the lecture and workgroup areas of
the room.
There were challenges with the availability of space as well. The students were often very
spread out during some activities. Had this active learning classroom been designed to accommodate 30 students, the room would not have been as large, and group work locations would have
been closer together. During the Jeopardy game, some students appeared to have trouble hearing
each other from across the room. There was a notable decrease in the level of comradery and
competition between the teams when compared to the teams in the lecture-style room.
Instructor Insights
After the conclusion of the classroom observations, both Instructor A and Instructor B
were interviewed separately to gain insights on their own perceptions of the differences between
the active learning classroom versus the lecture-style classrooms they taught in. Additional questions were asked about their experiences in teaching using active learning techniques and their
thoughts on the barriers to adopting active learning.
Adoption of Active Learning
Both instructors described their paths to the adoption of active learning techniques. Instructor A indicated that he began using active learning techniques as he discovered students
having difficulty learning the more complex content he was trying to teach in his course. He began asking students to map out neurological sequences, and then added group work to allow the
students to construct, or reconstruct these sequences together. He began to see success in this
model, and tried to find ways to expand the positive effects through additional student group activities. He indicated that he views these types of group activities as scaffolding for the students
to “learn how to learn.” He tells the students that this is his intent, and that they should replicate
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the process outside of the class in study group, a practice he indicated that the students do engage
in.
Instructor B indicated that he began teaching using active learning as he started teaching
a class that already had some pre-planned lessons designed as active learning activities. He saw
more student engagement, and what he perceived as better student performance, through the use
of these practices. His current class, an introductory course on entrepreneurship, used group activities as the primary means of content delivery. Students were expected to conduct a series of
assignments related to a final student project. The students in this course continued to work as a
team throughout each class session, even when engaging in activities that were not specific to
their final project. This team-based method is reflective of current thoughts on best-practices in
entrepreneurial engagements, encouraging a team of individuals from different backgrounds to
work through the multiple stages of market discovery and product development.
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Classroom Perceptions and Preferences
Both instructors spoke of their strong preference to teach in the active learning classroom
compared to the lecture-style rooms they were assigned. When asked what features they found
most and least useful, their answers were closely matched. Both Instructor A and Instructor B
spoked of the movable furniture as one of the most useful features, indicating that the larger
work areas on the tables were preferred as well. Instructor A primarily taught his class as a series
of interactive lectures, but he indicated that he preferred for the students to have the ability to
quickly break into groups when needed. Instructor B conducted a series of student activities during each class, in which he required the students to work in groups. He indicated that this task
was much easier in the room with movable furniture that supported his efforts.
Neither instructor could talk about the movable furniture without referencing the multiple
whiteboards. The need to move the furniture around seemed connected directly with the need for
access to large writing surfaces for shared group work. When asked what feature they would add
to existing classrooms to make them more suitable for active learning, both responded that additional whiteboards, coupled with movable furniture, would offer substantial support for their active learning teaching strategies.
The active learning classroom used by both instructors contained cameras and other technology to support web conferencing and lecture capture. Neither instructor used this technology
during the observed sessions, and both indicated that it was the least useful feature of the room,
at least for their preferred teaching styles. However, both instructors quickly generated ideas for
how they could use this equipment. Instructor B mentioned that he would like to invite guest
speakers in to his class sessions through web conferencing and possibly record them for future
playback in other course sections. Instructor A indicated that he would like to record some of his
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sessions for students to review later or for students that might have had to miss a class session
due to bad weather.
The two instructors differed in their views of the multiple displays. Instructor A indicated
that he could see a use for them, but did not see them as necessary for his teaching practices. Instructor B, however, saw them as integral to his efforts to conduct his student activities. His students made more use of the screens throughout his course, and stayed after the class to continue
to use them for group work. He did indicate, however, that he would prefer additional whiteboards in more classrooms before more digital displays.
Study Summary
In the first study, the findings supported that the lack of availability of classrooms that
adequately support active learning is a top barrier across disciplines and persists over time
among those who gain more experience in teaching using active learning techniques. The second
study addressed how instructors teach in both lecture-style classroom and how they overcome
the barrier of using rooms without elements that provide the affordances that support their active
learning efforts. In this study, the following research questions were addressed:
1. In what ways do the affordances of active learning spaces influence instructors’ teaching
methods in active learning classrooms as compared to traditional lecture-style classrooms?
a. To what extent do faculty members engage in active, constructive and interactive
teaching methods in active learning classrooms versus lecture-style classrooms?
b. To what extent do students engage in passive, active, constructive and interactive
learning in active learning classrooms versus lecture-style classrooms?
c. To what extent is student engagement affected by the affordances in active learning classrooms versus lecture-style classrooms?
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In three of the five paired class sessions, the active learning classroom appeared to support a higher level of student engagement, as measured by attention. This finding held true for
the two pairs of classes in which the entrepreneurship instructor and his students took advantage
of the affordances of the active learning room to enhance student group activities. The affordances provided by the movable furniture, multiple whiteboards, multiple display screens and
the additional space allocations, for the most part, provided substantial support for providing enhanced student experiences and increasing their engagement.
Regarding the measurements of instructor activity, numerical differences in the scores appear to indicate a slight advantage for the active learning room over the lecture style room when
considered in paired comparisons of delivery of the same content. However, in most cases, a statistical analysis showed that these differences were not statistically different. The feedback that
instructors provided in their interviews supported the notion that the active learning classroom
did better provide, through the affordances of the various classroom elements, support for their
active learning strategies.
Much of the research focused on the role of active learning classrooms has compared student performance (Cotner et al., 2016) or has used observations as a method of assessing individual instructor behaviors (Birdwell et al., 2016; Frey et al, 2016), but little research has focused on
using observations as a method of comparison. In their development of the Active Learning
Classroom Observation Tool, the creators were careful to indicate that it was to be used as a tool
for instructor development, not for evaluation purposes (Birdwell et al., 2016). This research, instead, looked to use observation, combined with scoring, as a means to compare active learning.
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This method, when combined with qualitative observations has provided insights into how instructors and their students successfully utilized the affordances of active learning classrooms to
increase student engagement.
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CHAPTER 7: CONCLUSIONS
Over ten years ago, Michael (2007) queried a group of instructors regarding their perceived barriers to active learning. In the past decade, active learning has become one of the highest areas of investment in the field of learning technology in pursuit of increasing student success
(Brooks, 2017). The present research has broadened the range of instructors providing their insights on current barriers to the adoption of active learning, providing evidence that one of the
highest rated and most persistent barriers over time is the lack of available learning spaces that
are suitable for teaching using active learning practices.
The observed comparisons in this research support the notion that the affordances provided in active learning classrooms can improve student engagement as measured by student attention, especially when instructors and students are engaged in group work and problems solving activities. The observations and insights gained from the instructor interviews demonstrate
need for additional support for student collaboration and shared problem solving. Wall-mounted
and movable white boards are inexpensive options that provide affordances to fulfill these needs,
and would provide remedies for lowering the barriers to adoption of active learning. The affordances provided by multiple digital displays offered students access to technology that facilitated the sharing of ideas, but the instructors engaged in this research rated this classroom enhancement lower on their list of priorities than additional group writing surfaces and movable tables and chairs. As institutions consider their investments in the support of active learning, their
approach should consider a balance of low- and high-tech solutions that are designed to specifically support the active learning tactics preferred by their instructors.
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Population and Sample Limitations
This study drew conclusions regarding barriers to the adoption of active learning techniques from a sample of instructors at two large research institutions, one of which also includes
instructors working in a community college environment. It is likely that instructors from other
institutions would perceive similar barriers, however, institutions with different cultures, missions or business models might include instructors with different thoughts about active learning.
For example, a large for-profit online college might mandate instructional content and methods,
insisting that their instructors follow a prescribed curriculum and lesson plan. Instructors at that
institution would likely have different perceptions about barriers to the adoption of active learning. It is also possible that the views of those instructors who decided to participate in the survey
do not accurately represent the views of all instructors, including those who decided not to participate in the survey.
The second section of this research focused on the activities of two instructors and their
students in a single active learning classroom, as compared to activities in two lecture-style
classrooms. To normalize for the potential variety of active learning classrooms, it was necessary
to select a specific room. Participating instructors were then necessarily limited to those who
were teaching the same course in this active learning classroom and also a lecture-style room
during the same academic semester. With the baseline level of knowledge that this study provides, future work can be less constrained, and a wider array of classroom compositions can be
tested.
This study did not explore whether the specific levels of activity found with this group of
instructors is necessarily representative of other instructors teaching in similar spaces at this or
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other institutions. The two instructors did have different teaching styles, though, with one instructor focusing on providing interactive lectures coupled with a small number of student group
projects, contrasted with the other instructor utilizing group project work as a foundation for his
course. Within these varied models, the range of instructional methods was likely representative
of a large number of instructors across many institutions. Additional research in other instructional environments could add additional context and further this field of study.
Recommendations for Further Research
The scope of this research included an exploration of instructors’ perceived barriers to the
adoption of active learning and observations of instructor and student behavior in learning spaces
designed to support active learning. There are several related areas of research that could complement this study and further this field of research:
Student Performance in Active Learning Classrooms. The current research provided
evidence demonstrating increased student engagement, as measured by student attention levels,
in active learning classrooms. There is some research, though very little, investigating the connection between engagement in active learning classrooms and a possible translation to increased
student performance. The literature tends to treat engagement and performance separately rather
than interconnected.
Instructor Training for Active Learning. A top-rated barrier to the adoption of active
learning in this study was the lack of instructor knowledge regarding active learning and related
techniques and strategies. Additional research could identify the reasons for this lack of
knowledge and test the effectiveness of instructor training or other methods of increasing instructor knowledge.

118
Experimental Research on the Conversion of a Course to Active Learning. Another
highly rated barrier to the adoption of active learning was the amount of time it takes to develop
course content for use in active learning courses. This barrier is related to another barrier surfaced in this research: the lack of instructional design assistance to facilitate course development.
Additional research could compare models of building active learning course content with and
without the assistance of instructional designers, identifying time needed for development and
implementation, and overall effectiveness of the resulting courses.
Contributions to the Field
This field of study and the specific studies undertaken in this research have practical implications for faculty and their institutions as well as advancing knowledge on active learning implementation. On the practical side, the cost of designing and building classrooms specifically
equipped to support active learning can be substantially higher than those designed for lecturestyle course delivery, depending on the elements chosen for each classroom design. Similarly,
the investment in time that instructors make in re-designing their course for active learning is
substantial, potentially costing the institution additional resources through increased support staff
and stipends. Further, when instructional support teams consider how to best address helping instructors overcome barriers to the adoption of active learning, it is useful for those teams to understand which barriers more substantially hinder adoption and which barriers are perceived to
substantially hinder adoption.
On the academic side, the findings from this research support the notion that one of the
primary barriers to the adoption of active learning is the availability of classrooms that are well
suited to supporting active learning strategies and practices. However, the instructor practices
and levels of student engagement observed in active learning rooms provide evidence that many
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of the activities that encourage engagement can be facilitated through small changes to existing
rooms, including the installation of additional wall-mounted or mobile whiteboards.
When instructional models are demonstrated to positively support student success, many
institutions will strive to implement those models at scale. But as discussed in this manuscript,
barriers to the promising model of active learning often get in the way of wide-scale adoption.
This research adds to the body of research that assists instructors, instructional support practitioners, and university administrators in designing programs and the types of learning environments that effectively promote and implement active learning.
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APPENDICES
Appendix A: Michael’s (2007) Barriers Converted to Survey Questions
1. Active Learning requires too much preparation time.
a. The amount of time needed to prepare the course
2. The classroom in which we teach do not lend themselves to active learning
a. Available classrooms do not lend themselves to active learning
3. Students do not know how to do active learning
a. Students do not know how to do active learning
4. Active learning takes too much class time and the coverage of content will suffer
a. Active learning takes too much class time and the coverage of content will suffer
5. In an active learning classroom, the teacher has less control
a. The instructor has less control in an active learning classroom
6. Active learning is compromised because students do not come to class prepared
a. Active learning is compromised because students do not come to class prepared
7. Students are unwilling to engage in active learning
a. Students are unwilling to engage in active learning
8. Active learning is difficult to do because of student heterogeneity
a. Diverse student backgrounds make active learning more difficult
9. Students lack the maturity needed for active learning
a. Students lack the maturity needed for active learning
10. Student assessment is difficult in an active learning classroom
a. Student assessment is difficult in an active learning classroom
11. The perceptions of colleagues inhibit active learning
a. The perceptions of colleagues inhibit active learning
12. Class size is an impediment to active learning
a. Class size is an impediment to active learning
13. The culture of learning of both teachers and students is a barrier
a. Active learning does not fit into the established academic culture
14. Student expectations about learning
a. Student expectations about learning do not align with active learning practices
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15. It is hard to predict the learning outcomes in an active learning classroom
a. Learning Outcomes are hard to predict in an active learning classroom
16. Active learning runs the risk of poor student evaluations or ratings
a. Teaching with active learning techniques risks poor student evaluations or ratings.
17. It is hard to ensure “quality control” in a course with multiple sections
a. It is difficult to control course quality across multiple sections of active learning
classes
18. There are not enough learning resources available
a. There are not enough learning resources available
19. Lack of teacher maturity (personal and professional) is a barrier
a. Lack of teacher maturity (personal and professional) makes active learning teaching more difficult
20. The faculty reward structure makes active learning unattractive
a. The faculty reward structure makes active learning unattractive
21. Standard classroom periods are a barrier
a. Standard class periods make active learning teaching more difficult
22. Teachers do not know how to do it
a. Teachers do not know how to teach using active learning techniques
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Appendix B: Survey Instrument
Survey on Perceived Barriers to Active Learning Adoption
Informed Consent:
Participants are presented with the IRB-approved informed consent document and must agree before proceeding.
Introduction:
Thank you for taking the time to participate in this voluntary research survey. The results will be
used to help determine what barriers faculty perceive when considering teaching using active
learning techniques. The survey consists of approximately 30 questions and will take approximately 15–25 minutes to complete. No identifying information about you will be collected, and
your responses will be anonymous.
If you have any questions about this survey, please contact Julian Allen at joallen@gsu.edu.
Definitions:
This survey will ask about your experience with active learning. When indicating your responses, please consider this definition.
Active Learning: The process of having students engage in some activity that forces them to reflect upon ideas and upon how they are using those ideas. (Greenwood Dictionary of Education,
2003)
• A common example of active learning: asking students to form groups to quickly research and discuss a new topic area, and then report out to the class on their findings.
• A common example of non-active learning: providing a one-hour lecture on a new topic
area.
• A common example on non-active learning often mistaken for active learning: asking students at the end of a lecture if they have any questions.
Instructor Background
Please answer the following questions regarding your background as an instructor.
1. How would you describe your role as an instructor?
Choose One: Full Time Tenure Track Instructor; Full Time Clinical or Non-Tenure Track
Instructor; Part Time or Adjunct Instructor; Graduate Teaching Assistant; Other (Please
indicate)
2. Which of the following best describes your field of instruction?
Choose One: Arts; Humanities; Social Sciences; Natural Sciences; Mathematics, Technology and Engineering; Education; Business, Law, Other (Please indicate)
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3. How long have you been an instructor in higher education?
Choose One: Less than 1 Year; 1 Year; 2 Years; 3 Years; 4 years; 5 Years; 6 Years; 7
Years; 8 Years; 9 Years; 10 Years; More than 10 Years
4. Have you taught using active learning techniques?
Choose One: No, I’ve not used active learning techniques; Yes, Less than 1 Year; Yes, 1
Year; Yes, 2 Years; Yes, 3 Years; Yes, 4 years; Yes, 5 Years; Yes, 6 Years; Yes, 7 Years;
Yes, 8 Years; Yes, 9 Years; Yes, 10 Years; Yes, More than 10 Years
5. Have you taught in a classroom specifically designed to support active learning? (one
with features such as movable furniture, multiple white boards for group work or other
features that support collaboration)
Choose One: No; Yes, Less than 1 semester, Yes, 1 Semester; Yes, 2 semesters; Yes, 3
semesters; Yes, 4 semesters; Yes, 5 semesters; Yes, More than 5 semesters
6. Have you received training in active learning techniques?
Choose One: Yes, formal training. Yes, informal training or independent research, No
Barriers to Adopting Active Learning Techniques
Note:
•
•

Instructors who indicated less than 3 years of active learning teaching, they will see the list of questions with the ratings beneath them.
Instructors with 3 or more years will have two sections of ratings for each question, first for their perceptions before they began teaching using active learning strategies, and then for their current perceptions.

Instructions for novice active learning instructor:
Please rate each of these potential barriers based on your perception of how each one influences
your decision to adopt active learning techniques.
Instructions for experienced active learning instructor:
Earlier in this survey, you indicated that you have 3 or more years of experience in teaching active learning courses. The following questions will help determine whether your initial perceptions of barriers were realized during your active learning courses. For each of the following potential barriers, please consider your responses in two contexts:
1. Before you taught using active learning techniques, how did you perceive this barrier?
2. Now that you’ve taught using active learning techniques, indicate your perception of this
barrier.
This scale will be listed under each statement:
(1) not a barrier, (2) a mild barrier, (3) a moderate barrier, (4) a significant barrier, and (5) an insurmountable barrier. The two additional options will be (6) unsure and (7) prefer not to answer.

1. The amount of time needed to prepare the course
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2. Available classrooms do not lend themselves to active learning
3. Students do not know how to do active learning
4. Active learning takes too much class time causing the coverage of content to suffer
5. The instructor has less control in an active learning classroom
6. Active learning is compromised because students do not come to class prepared
7. Students are unwilling to engage in active learning
8. Diverse student backgrounds make active learning more difficult
9. Students lack the maturity needed for active learning
10. Student assessment is difficult in an active learning classroom
11. The perceptions of colleagues inhibit active learning
12. Class size is an impediment to active learning
13. Active learning does not fit into the established academic culture
14. Student expectations about learning do not align with active learning practices
15. Learning Outcomes are hard to predict in an active learning classroom
16. Teaching with active learning techniques risks poor student evaluations or ratings.
17. It is difficult to control course quality across multiple sections of active learning classes
18. There are not enough learning resources available
19. Lack of teacher maturity (personal and professional) makes active learning teaching more
difficult
20. The faculty reward structure makes active learning unattractive
21. Standard class periods make active learning teaching more difficult
22. Teachers do not know how to teach using active learning techniques
You have completed this survey. Thank you for your participation.
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Appendix C: Classroom Configuration Guides
Arrangement A:

Arrangement B:
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Arrangement C:

Arrangement D:
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Arrangement E:
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Appendix D: OPAL Data Collection Sheet

136
Appendix E: OPAL Data Collection Codes
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Appendix F: Interview Guide

Interview Guide
Each interview will be limited to 1.5 hours.
This will be a semi-structured interview with guided questions to begin and then additional questions based on the responses to earlier questions.
All questions will be limited to the following topic areas:
•

Barriers to the adoption of active learning principles

•

Barriers to the usage of an active learning classroom

•

Differences in active learning classrooms and traditional lecture-style classrooms

•

Instructor perceptions about the findings of the observations portion of the study (noting
differences in the two types of classrooms).

Sample interview questions:
1. Describe your perceptions about active learning teaching before you began the practice

2. In what ways have those perceptions changed now that you have been teaching using active learning methods?

3. Before teaching in an active learning classroom, what were your thoughts about the role
of the classroom in your teaching?

4. Have those perceptions changed over time since you’ve used an active learning classroom? In what ways?

5. Did you adapt your courses for the active learning classroom? In what ways?
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6. Please describe your most and least successful adaptations for the active learning room.

7. What features of the active learning classroom do you find most useful? Lease useful?
a. Movable furniture
b. Multiple screens
c. Multiple whiteboards

8. What changes would you make to a standard classroom to make it more suitable for active learning?

9. Do you find the small number of available active learning classrooms a barrier to your
teaching?

10. Finish this sentence: Other instructors would more likely use active learning techniques
if…

