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Objectives. To develop a valid and reliable active-learning inventory tool for use in large classrooms
and compare faculty perceptions of active-learning using the Active-Learning Inventory Tool.
Methods. The Active-Learning Inventory Tool was developed using published literature and validated
by national experts in educational research. Reliability was established by trained faculty members
who used the Active-Learning Inventory Tool to observe 9 pharmacy lectures. Instructors were then
interviewed to elicit perceptions regarding active learning and asked to share their perceptions.
Results. Per lecture, 13 (range: 4-34) episodes of active learning encompassing 3 (range: 2-5) different
types of active learning occurred over 2.2 minutes (0.6-16) per episode. Both interobserver (=87%)
and observer-instructor agreement (=68%) were high for these outcomes.

Conclusions. The Active-Learning Inventory Tool is a valid and reliable tool to measure active learn-
ing in the classroom. Future studies are needed to determine the impact of the Active-Learning

Inventory Tool on teaching and its usefulness in other disciplines.
Keywords: active learning, assessment, peer observation, perceptions, faculty development

The concept of student engagement is becoming more
than just educational rhetoric. Active-learning techniques
have emerged as strategies for instructors to promote en-
gagement with both discipline material and learning.'
Reports by the National Survey of Student Engagement
(NSSE) demonstrate that a high level of student engage-
ment increases learning and retention of material partic-
ularly in underrepresented minority students.>® While
instructors’ engagement with students may occasionally
occur outside the classroom (eg, experiential learning
activities, casual conversation), it most often occurs in
the classroom. Student engagement in the classroom
involves the student participating in a Didaktik triangle
interaction between the instructor, fellow students, and
the discipline material.* The most challenging aspect of
this relationship for instructors to establish is the student
interaction and engagement with material beyond the
basic level of knowledge and comprehension. We have
begun to think of this learning process as “‘the continuum
of engagement,” where students are presented with mul-
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tiple pathways to engage in learning that must begin with
being actively engaged in the classroom.

The advantages of active learning are numerous. Inte-
grating active-learning strategies into the classroom
results in a strong model of teaching because active learn-
ing promotes the application of material while it is still
being presented.”® Active-learning techniques engage
students more deeply in the process of learning course
material by encouraging critical thinking and fostering the
development of self-directed learning.”® Use of active-
learning techniques not only benefits students by allowing
them the opportunity to practice skills and ask questions,
but also benefits instructors by affording them the oppor-
tunity to assess the students’ understanding and remediate
important points on a nearly “real time” basis. Classroom
environments that include active learning engage students
in their learning, encourage “doing” with understanding,
provide the students with opportunities to revise and
improve their own thinking (formative assessment), and
help the students to connect the information from the
classroom to practice in the outside world.’

These skills are critical to the personal, professional,
and intellectual development of health care providers. The
Accreditation Council for Pharmacy Education (ACPE)
and the American Association of Colleges of Pharmacy
(AACP) both encourage a doctor of pharmacy (PharmD)
curriculum that directly involves students, facilitates the
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transition from “dependent to independent learner,” and
develops in graduates “the ability to integrate and apply
learning to both the present practice of pharmacy and the
advancement of the profession.”'*'! Active learning can
create an environment that facilitates “learning in real
time” either in collaboration with others or independently,
and this is central to the philosophy of practice-oriented
education at our institution.'? Lastly, active learning can be
viewed as the first step along an experiential learning con-
tinuum that promotes more substantive learning outcomes.
While active learning has been validated as an effec-
tive way to increase student learning, and is increasingly
being incorporated into the classroom, a search of the
literature failed to identify an “inventory tool” to quan-
tify and characterize the use of active-learning techniques
by faculty members. Development of a standardized in-
ventory tool that is both valid and reliable provides the
ability to document the type and quantity of active learning
occurring in classes and establishes a basis for qualitative
evaluation of active-learning techniques. In addition, an
inventory tool will help determine the type of active learn-
ing that is best suited to teach or assess a particular level of
knowledge, serve faculty members and program adminis-
trators as they seek to evaluate teaching skills and provide
comments for improvement, and be valuable for those
conducting research in this area. An additional advantage
ofhaving an instrument is to provide documentation for the
increasing emphasis on measuring outcomes in pharmacy
education, but to our knowledge there are no tools avail-
able to objectively document the use of effective teaching
techniques (such as active learning) to attain these out-
comes. We therefore sought to develop a valid and reliable
active-learning inventory tool to quantify the use of active
learning in large courses. In addition, we compared in-
structor perceptions of the amount and type of active leamn-
ing used in the classroom to the amount and type quantified
using the Active-Learning Inventory Tool as we consid-
ered potential faculty development uses for this tool.
While there is no standard definition for active learn-
ing, for the purpose of this paper, we defined active learn-
ing as .. .students doing things and thinking about what
they are doing.”® In addition, we considered active learn-
ing as successfully occurring in the classroom when 3 key
components were observed: (1) the context of the activity
was explained, (2) the students were engaged in the activ-
ity, and (3) there was closure to the activity via reflection.
We think of these elements as the CER (context, engage-
ment, reflection) components of successful active learning.

METHODS
A draft of the Active-Learning Inventory Tool was
prepared using articles, textbooks, and online references

related to active learning, as well as classroom assessment
materials which emphasize active-learning techniques as
ameans to formatively monitor ongoing learning through
a course. All materials were reviewed in order to find
types of active-learning techniques and methods that have
been described to quantify and categorize these active-
learning techniques. As our intentions for the use of this
tool went beyond mere quantification of activities, we
reviewed the literature on how to create change in faculty
teaching practices.'>'* Change theory provided the con-
text for conceptualizing the approach we used to develop,
introduce, and debrief'this tool to instructors. Each active-
learning technique was initially categorized according to
faculty risk, which was estimated based on the intensity
and ease of use of the activity in the classroom. Hypoth-
esizing that a simpler tool would have greater acceptance
among faculty members, we consciously grouped similar
items together and kept the tool as short as possible. The
proposed Active-Learning Inventory Tool that was sent
out to reviewers identified, and briefly explained 22
widely accepted active-learning techniques and ranked
them by degree of faculty risk as determined by the
amount of time and effort it takes to design, implement,
and extract learning data from the activity.

To establish the validity of the Active-Learning In-
ventory Tool, we consulted with expert reviewers who
had published and researched extensively in the field of
education. The experts were asked to review the Active-
Learning Inventory Tool and then comment on the use of
terminology and descriptions, appropriateness of the spe-
cific activities included, overall validity of the assessment,
ease of use, and generalizability to other academic disci-
plines, and provide general comments. The tool was sub-
sequently modified based on the results of their written
and verbal feedback, including reorganizing the rank or-
der of activities based on complexity versus faculty risk.
Based on expert feedback, coding schemes and descrip-
tions of active-learning techniques were clarified and the
rank order of techniques was changed to reflect complex-
ity of the active-learning activity as opposed to faculty
risk. The complexity of an activity was assigned based
on a combination of findings from the literature review
and consensus of the authors.'®> The section of tool that
asked for qualitative comments about the use of active
learning was also clarified.

After approval by the Northeastern University Insti-
tutional Review Board, the revised Active-Learning
Inventory Tool was tested for reliability in 2 stages:
assessment using 3 videotaped 1-hour pharmacy lectures
and then in 6 live lectures in large, school of pharmacy
courses. Four trained observers (1 educational expert and
3 pharmacy faculty members) participated in this phase of
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the investigation. Of the 4 observers, 2 had received prior
formal training in adult teaching and learning. All observ-
ers participated in extensive discussions to develop a com-
mon understanding of the definition of active learning and
torecognize the CER elements that would lead to success-
ful implementation of an active-learning activity. We felt
that it was important to include faculty members with and
without prior extensive education in active learning to
ensure usability by our target audience of doctoral trained
faculty members who may not have training in the con-
cepts of adult learning and active learning.

Lectures were selected during the summer 2005, fall
2005, or spring 2006 semesters when at least three fourths
of the observers could attend and when the instructor was
willing to participate. Nine lectures (3 videotaped and
6 live) were used for reliability evaluation. Lectures were
given in the summer (N = 1) and fall semesters of 2005
(n = 4), and spring semester 2006 (n = 4) in the Thera-
peutics (n = 6), Self-Care Therapeutics (n = 1) and Path-
ophysiology (n = 2) courses. Students were in the third-
professional year (P3) of a doctor of pharmacy degree
program with an approximate class size of 100. Immedi-
ately following each lecture, the reviewers met to com-
pare initial results and propose modifications to the
Active-Learning Inventory Tool, including changes to
improve its ease of use and clarity. The most difficult item
to capture on the Active-Learning Inventory Tool was
“Code A: Question & Answer.” Differences around this
item were resolved by consensus and the Active-Learning
Inventory Tool was revised accordingly prior to the next
classroom evaluation.

Seven of the instructors were interviewed following
their lecture using a scripted interview guide to elicit per-
ceptions of their lesson that included: their definition of
active learning, the perceived merits of active learning in
the classroom, the types of active-learning activities used
in the lecture, the rationale for the use of the specific
active-learning activities chosen, the estimated amount
of class time that was devoted to active-learning activi-
ties, the estimated time required to prepare the lesson and
active-learning activities, any perceived barriers to the use
of active learning, and the impact of using active-learning
techniques on the amount of content covered.'®!” All data
from the instructor interviews were coded and analyzed
using analyst triangulation with 3 independent coders.

The following outcomes were used to measure agree-
ment among the observers using the Active-Learning
Inventory Tool and between the observers and each in-
structor: number of active-learning episodes used, time
per active-learning episode, and the number of different
active-learning episodes included in each lecture. Given
the small number of episodes of active learning that were

observed in each lecture and the revisions that occurred
after some of the lectures, interrater reliability could not
be estimated using common statistical testing such as the
average measure intraclass correlation. Therefore, per-
cent agreement was calculated between each observer
for the 3 outcomes and between the observers as a whole
and the instructor. Data analysis was performed using
Excel and SPSS 6.11 (SAS, Cary, NC).

RESULTS

The Active Learning Inventory Tool was construc-
ted to allow a trained peer observer to record the type,
amount, length, and complexity of any observed active-
learning teaching behaviors. Each active-learning activity
is recorded as a separate “episode” and asks the observer
to comment on the quality of the classroom environment
during the activity, the overall class atmosphere, and the
perceived ease and skill of the instructor.

Through the 8 pilot assessments, 12 additional mod-
ifications were made to the Active-Learning Inventory
Tool. Most modifications pertained to “Code A: Question
& Answer,” with other adjustments made for clarity.
Changes to each draft of the tool are described in Table 1
and included clarification of descriptions and a summary
page for the reviewer’s comment. The frequency of mod-
ifications decreased over the development process. The
final version of the Active-Learning Inventory Tool is
presented in Appendix 1.

Over these 9 lectures, an average of 13 (range: 4-34)
episodes of active learning were observed that took an
average of 2.2 minutes (range: 0.6-16) each to complete.
Three (range: 2-5) different types of active learning were
observed per lecture.

Average percent agreement among faculty observers
was excellent for each outcome and is presented in Figure
1. The percent agreement for the total number of active-
learning episodes in all lectures was 88% (61%-100%),
the number of different types of active learning observed
was 90% (67%-100%) and the time per active-learning
episode was 87% (64%-100%). Although not statistically
significant, agreement among the observers improved
over time as experience with the Active-Learning Inven-
tory Tool increased (Table 2).

Definitions of active learning varied widely, but all
included elements of “doing” and “processing.” The pri-
mary perceived merits of using active learning that were
cited by instructors included better retention of material
(57%) and improved application and critical thinking
(29%). The most frequently reported types of active learn-
ing used were cases (100%), think/pair/share activities
(66%), and the use of a computer-based personal response
system (33%). Pastexposure or familiarity with a particular
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Table 1. Description of Significant Revisions to Active Learning Inventory Tool

Area Modified

Modification(s) Made

Expert Reviewers’ Comments During Validation

o Categorizing active learning based on ‘Risk Level’ is
not the appropriate descriptor

¢ Need to revise and clarify active-learning activity list

Problems Identified/Incurred During Reliability Testing
¢ Need to revise and clarify active learning activity list

e Would like to capture demographic information and
classroom environment
¢ Need to clarify ‘Questions & Answer’ activity

e Changed ‘Risk Level’ to ‘Complexity Level’

e Removed ‘Directed Reading’
e Added ‘Free Write’

e ‘Cold Calling’ was renamed to ‘Question & Answer’ by either
[ voluntary or [J cold calling
e Clarified facilitator for Small Group Presentations

e Clarified descriptors
e Removed ‘Pause Procedure’

e Added instructor demographic and classroom information to
The active-learning inventory tool

e Removed voluntary answer vs. cold calling and included Al
denotes students responded to the question; A2 denotes
students were asked to respond and given time, but did not
respond. This does not include rhetorical questions.

¢ Further changed to: Al denotes students responded to
question/A2 denotes students were asked to respond AND
given time but did not respond — will track A1l and A2 for
numbers but not time as conducted in less than 1 minute.
A3 denote a higher-order question, where students are
provided time (>1 min) to process then respond.

active-learning technique was cited as the most common
reason for its use. The reported amount of time spent
completing active-learning activities varied widely
among instructors (range 10%-50% of total classroom
time). Most instructors (71%) reported that the use of
active learning required more preparation time, particu-
larly if the technique was new to them, if they were un-
familiar with active learning overall, or if this was a new
lecture. Barriers to the use of active learning included lack
of'time (86%), need to remove lecture content (43%), lack
of'technology in the classroom (14%), and large class size
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Figure 1. Percent agreement among observers for each lecture.

(14%). Most instructors believed that any increase in the
time devoted to active-learning came at the expense of
lecture content (86%).

Results showed general congruence between instruc-
tor perception and the Active-Learning Inventory Tool
observations with respect to the time spent completing
active-learning activities. With the exception of instruc-
tors underreporting their use of student questioning, in-
structor perceptions about the types and quantity of active
learning used in lectures was similar to that observed
using the Active-Learning Inventory Tool. Agreement
among observers and instructors was good for all out-
comes: number of active-learning episodes used (82%;
range, 58%-100%); number of different types of active
learning used (78%; range, 62%-100%), and average time
per active-learning episode (68%; range, 50%-82%).

DISCUSSION

The Active-Learning Inventory Tool is the first tool
that utilizes qualitative and quantitative information to
capture the amount and type of active learning in the
classroom that has been evaluated for validity and reli-
ability. Through an extensive review of the literature
on active engagement, consultation with experts in the
field, and continual and thoughtful informed reflection,
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Table 2. Agreement Between Observers and Instructors, Median (Range)

Percent Agreement

Observer Instructor Between Observers

Recorded Perception and Instructors
Number of active-learning episodes per lecture 13 (4-34) 10 (2-40) 82 (58-100)
Time per active-learning episode (minutes) 2.2 (0.6-16) 1.4 (0.3-13) 68 (50-82)
Number of different types of active-learning used per lecture 3 (2-5) 2 (1-5) 78 (62-100)

we have created a tool that can clearly measure the
amount and type of active learning occurring in a profes-
sional curriculum. This tool also helps to identify the gap
between faculty perceptions of classroom activities and
actual usage of active learning based on the 3 key compo-
nents that need to be observed (context, engagement, and
reflection) to say active learning was occurring in the
classroom. In addition, the tool was modified to provide
qualitative feedback regarding (1) faculty approach in the
activity, (2) quality of classroom environment during the
activity, and (3) overall atmosphere. In order for users to
obtain maximum benefit from the Active-Learning In-
ventory Tool, observers should participate in a multi-
pronged training session consisting of 3 components.
First, an in-depth discussion of the various active-learning
activities described in the tool. This ensures all observers
have a similar understanding of what each of these activ-
ities should involve and will help them recognize the
activity when it occurs in the classroom. The second com-
ponent includes training on how to perform the observa-
tion involving discussion and practice of what to observe
and how to observe it. Observers should understand that
successful active learning is more than just having an
activity during class; successful active learning involves
CER. The last and perhaps most important segment of the
training is the feedback that observers are able to provide
to colleagues to motivate them to reflect more deeply on
their use of active learning. In our development of the
Active-Learning Inventory Tool, we did not observe all
the active-learning activities listed on the tool, but with
sufficient training and practice as described above, we
feel that the tool can capture episodes of successful active
learning in classes.

Preparing pharmacy students for practice in the mod-
ern healthcare system requires that we rethink pharmacy
teaching methodology and go beyond the traditional lec-
ture-based delivery of factual material to incorporate
those methods that allow for effective application and
problem solving in the classroom. With the changing cli-
mate of accountability in higher education, it is no longer
sufficient to say we are ““good teachers”; we need to have
mechanisms that promote real change and growth in fac-

ulty teaching skills and that capture the reality of the class-
room. We believe the Active-Learning Inventory Tool is
a strong tool to serve both these functions. There are broad
potential applications for this inventory tool in other pro-
fessional disciplines as diverse as accounting and nursing
education.'®?° Based on current educational standards
from these and other professions that promote the routine
inclusion of active-learning strategies in professional cur-
riculum, a tool to evaluate active learning will be useful to
instructors in various learning venues.

In our pilot testing we found some interesting prelim-
inary themes. Although instructors perceived that they de-
veloped full active-learning experiences, the Active
Learning Inventory Tool documented only engagement —
context and reflection were absent. For example, several
instructors asked students to respond to questions, but the
questions were perceived as rhetorical or could not be an-
swered by students in the time allowed. Also, most of the
instructors interviewed said they highly valued active learn-
ing in the classroom, but were reluctant to take class time
away from content to conduct activities. They believed that
active learning increased retention and involvement, but
felt it was too time intensive to use when presenting com-
plex materials. This is a key barrier that needs to be ex-
plored further if the use of active learning is to increase.

We were faced with many challenges as we worked to
design and modify this Tool. Since nomenclature for ac-
tive-learning activities varies, we made several changes
that focused on clarifying the description of certain ac-
tive-learning activities. Also, in our experience, pharma-
cotherapeutics courses lend themselves easily to the use
of cases and student questioning, but other disciplines
may rely on different techniques. It will be important to
expand the evaluation of this tool to other health, science,
and humanities disciplines in order to fully comment on
the generalizability of the Tool. The Active-Learning In-
ventory Tool primarily focuses on the quantitative eval-
uation of active learning rather than qualitative evaluation
since quantitative evaluation is far easier for observers
who are not experts in active learning to complete. We
chose not to have 4 formally trained observers, but rather
a mix of 2 formally trained in adult teaching and learning
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and 2 practice-based faculty members. We believed doing
this added to the external validity of the Tool’s usefulness
by any trained observer. Ideally, any trained observer
could use this tool to increase awareness of teaching tech-
niques or perhaps stimulate change in the amount of
active learning used in a classroom. Our reliability was
generally good, however, the low number of episodes of
active learning and the revisions made to the Active-
Learning Inventory Tool after each lecture did not allow
us to calculate a formal measure of agreement. In addi-
tion, observers and instructors were not chosen randomly,
nor blinded to the assessment. Lastly, we designed and
tested this tool for use in a large class, and its appropri-
ateness for smaller settings still needs to be evaluated.

There are a number of areas in which the Active-
Learning Inventory Tool requires further evaluation.
Its role as a basis for providing feedback to instructors
should be investigated. One potential valuable contribu-
tion would be as part of a peer-evaluation process to raise
instructor awareness of their usage of active learning and
facilitate change in teaching techniques. It may also serve
as the foundation for future research or faculty devel-
opment programs to reduce barriers to the use of active
learning in all disciplines and types of content. Lastly, we
hope to explore the role of this tool as a change agent to
increase use of active learning in large classes or to stim-
ulate a dialog that results in improved student learning in
large classes.

CONCLUSION

A valid and reliable tool to measure the type and
amount of active learning in large pharmacy classrooms
was developed. Use and testing of this tool will be
expanded to other university disciplines and other colleges
and schools of pharmacy. Most importantly, we hope to
increase dialog about the use of effective techniques to
improve student learning in institutions across the country.
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Appendix 1. Final version of the Active Learning Inventory Tool © 2006 Van Amburgh, Devlin, Kirwin, Qualters

Complemt Code | Activity Description™
y Level'*
A* | Question & Answer:
Students orally respond to a question, comment, etc either voluntarily or by cold-calling.
*A1 and A2 denote simple ge/ wm,w i (recall) and generally are asked by instructor but limited or no time is provide for the student to
process / respond. A1 d ded to q ion/A e were asked to respond AND given time but did not respond — will track A1 and
A2 for numbers but not time as conducted m Iess than 1 minute. A3 denote a higher-order question, where students are provided time (>1 min) to process then
respond. This does not include rhetorical q
B One-minute paper / Focused Listing / One Sentence Summary.
Short writing task designed to allow students to focus attention on a single important term, name or concept from a particular lesson / session
Cc Think/Pair/Share:
Short, individual written response to a prompt/question; then instructed to share and discuss briefly with partner; then asked to share with larger group
2 D | Brain Dump / Free Write:
> Short write in which students write down everything they know about an announced topic.
= E | Muddiest Point.
§ At some point during or after an in-class presentation, students write a quick response to the prompt, “What was the muddiest point in ?
© F Misconception / Preconception Check:
% Simple technique for gathering information on what students perceive they already know
Sl G | Application Activity:
Written activity in which students apply 1-2 principles and concepts to real life situation
H Student-Generated Questions:
Students create questions for quizzes or exams that are crafted to capture central elements of the course
| Formative Quizzes / Surveys (Background Knowledge Probe):
Ungraded quizzes / surveys to determine comprehension
J Computer Based Interaction Systems: (Personal response system)
Students participate in the lecture by responding to questions / statements via computers / wireless technology.
K Self / Peer Formative Assessment:
Activities that require students to assess performance against applicable criteria; extend to offer specific suggestions for improvement
L Small Group Presentations / Discussions:
Presentations / discussions of course material — led by Q Faculty vs. Q Student
M Role Playing / Simulations / Games:
Students and/or faculty performing specific roles for demonstration purposes
Simulations / games include guiding principles, specific rules and structured relationships
N Categorizing Grid / Pro-Con Grid:
Students are presented with 2-3 important categories (superordinate concepts) along with a scrambled subordinate terms, images, equations or other items that
belong in one or another of the superordinate categories.
o Defining Features Matrix / Memory Matrix:
Students categorize concepts presented according to presence (+) / absence (-) of defining features
P Debates:
Small or large group structured exploration of central concepts, data, beliefs, values
Q Peer Teaching:
Students teaching each other basic and/or intermediate levels of course materials or needed skills
R Concept Maps:
Drawings or diagrams that show the mental connections that students make between a major concept presented and other concepts they have learned
S Cases:
Scenarios that require students to integrate their skills to solve problems that relate to course material
T Cooperative Cases:
Scenario-based problem-solving activity using small groups to tackle specific questions/issues from larger list
u Jigsaw:
Team-based: each member becomes subject matter expert in 1 of 4 areas selected from current course material. Each member teaches their subject matter.
\' Cooperative Learning / Problem Based Learning:

Students work together to learn course knowledge and to develop course skills.
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Faculty gender: O Male QO Female Age Range: 025-29 030-34 035-39 040-44 0 Non-tenure O Tenure
Y9 ) Q4549 050-54 Q5559 Q60+ O Assistant 0O Associate QO Full Professor

Years of Teaching: X T
001 025 U610 O11-15 01620 O >20 Course: Q Undergraduate QO Graduate Discipline:

Time of day: Q8-12:59pm Q 1-4:59pm 0 After Spm  Number of Students:

Type / Location of Room:

Question & Answer A Az As:

(Total — from table)
AL AL AL AL AL AL AL AL AL AL
Episode 1 | Episode 2 | Episode 3 | Episode 4 | Episode 5 | Episode 6 | Episode 7 | Episode 8 Episode 9 Episode 10

Code

Activity Description
Complexity

Time start

Time end

Total time (minutes)

Reviewer Response

Please provide specific feedback on the following:

(1) Faculty approach in activity

(2) Quality of classroom environment during the activity
(3) Overall atmosphere

AL Quantitative Summary
Item |: Total # times AL used:

Item II: # Different types of AL used:
Item III: # Low complexity / total:

Item |V: # Moderate complexity / total:
Item V: # High complexity / total:

Item VI: Total time spent for all AL activities:
(sum total time for all activities)

Item VII: Average time per AL activity:
(total time/ total # times AL used)

1Angelo TA, Cross KP. Classroom Assessment Techniques: A Handbook for College Teachers. 2" ed. Jossey-Bass, San Francisco CA, 1993.
?Bonwell CC, Eison JA. Active learning: creating excitement in the classroom. ASHE-Eric Higher Education Report 1. Washington, DC: The George Washington University, School of Education and Human

Development, 1991.
3Acknowledgement: Eric Hobson for sharing his “Active Learning Chart” used during his “Active Learning” seminar.



