Introduction and Objectives

A Toolkit for Exceptional Teaching (TExT)
Teaching/Learning Resources for Flipping the Classroom

The engineering education literature shows active
learning to be a more effective teaching method
than the traditional lecture. At the same time,
surveys of engineering faculty show the traditional
lecture to be the predominant teaching method in
current use. I hypothesize that many traditional
lecturers would willingly adopt active learning in
their classes if they could do so without investing
significantly more time and effort than required to
prepare for teaching by lecture.

Learning Activities and
Materials

The objective of this project is to develop and
assess a fully integrated set of teaching/learning
tools designed to eliminate any “extra” effort
associated with the implementation of active
learning in the classroom. The TExT (toolkit for
exceptional teaching) provides the resources
needed by both teachers and students to “flip” the
classroom. While it is specific to undergraduate
ChE kinetics and reaction engineering, it could
serve as a prototype for a 21st century “textbook”
on most engineering subjects.

Resources for Students
Informational Readings and
Videos
Illustrational Readings and
Videos
Computer Code (as
appropriate)
Learning Objectives
How-To Summaries
Equation Summaries
Practice Problems

Developmental History of Innovation
The following statement from an article by Richard
Felder (“It Goes Without Saying,” Chem. Eng.
Education 25(3), 132-133 (1991).) provided the
initial motivation for this project:
The fact is that what routinely goes on in most
college classes is not teaching and learning, but
stenography: professor transcribes notes from
notebook to chalkboard, students transcribe from
chalkboard back to notebook. Even if the notes
are supplemented with all sorts of insightful
commentary, research shows that students in
lectures generally retain a reasonable
percentage only of what they hear in the first ten
minutes and relatively little of anything that
happens thereafter. They really only learn by
thinking and doing, not watching and listening.
I started working small active learning activities into
my class, and observed that they facilitated student
learning. While activities of this sort were available
from many sources, I found that most often I
resorted to developing my own because those I
found used different nomenclature, assumed prior
knowledge that my students might not have, etc.
Upon reading surveys indicating the predominance
of lecture-format teaching I wondered whether the
availability of an integrated set of activities might
foster the use of active learning. This led me to
begin development of the TExT. A grant from the
NSF supported the creation of JAVA-based
simulators for use in learning activities as well as
some preliminary assessment of those simulators.
A complete version is expected to be online in the
fall of 2014; a partial version is currently available.
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For each of 45 Classroom
“Units,” the TExT provides
the following:

2. If the assessments in point 1 prove favorable
they must be communicated to (a) instructors who
teach kinetics and reaction engineering so they,
too, can consider whether to switch to TExT-based
teaching and (b) to others who might be inclined to
develop similar materials in other areas or fields of
engineering.
3. As noted in the discussion, I feel the
effectiveness of the TExT could be even greater
than it has been if a larger percentage of the
students would take the time to read and watch the
assigned materials prior to each class. I would like
to learn how to better motivate students to do so.
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The TExT is openly available on the internet at
http://www.eng.buffalo.edu/Research/karetext

Student course evaluations and surveys indicate
that students overwhelmingly prefer the “flipped”
classroom over traditional lecture style instruction.
Student performance on exams and limited
assessment efforts indicate that student mastery of
the subject is at least equal to results from lecture
style teaching.
It appears that many students do not read the
readings and watch the videos prior to class. In
these cases, the outcome is essentially the same
as it would be in a traditional lecture. For those that
buy into the flipped classroom approach, it appears
that learning is easier, faster and more thorough.
If all students came to class having read/watched
the assigned materials, overall learning would likely
be significantly higher. However, students may be
conditioned by prior experience from lecture style
teaching to not bother with pre-class preparation.
Discovery of effective ways to motivate them to
arrive prepared remains as a topic of interest.

The material is briefly reviewed at the start of class
and any student questions arising from the
assigned readings and videos are answered.
Two active learning activities comprise the
remainder of the class time. Several different types
of learning activities are provided (object lessons,
three minute papers, three slide presentations,
problem solving, simulator studies, etc.).

To date, as far as I know, the only person using the
TExT is me, its developer. Course evaluations,
surveys and formal assessment all indicate that the
flipped classroom approach, using the resources
provide by the TExT, is effective. However, it was
developed to enable instructors who teach by
lecture, but who don’t necessarily read the
education literature, to switch to teaching by active
learning without compromising their teaching
effectiveness.
1. To meet that objective, (a) it must be
disseminated and used by instructors who teach a
course on kinetics and reaction engineering using a
conventional lecture format, (b) its effectiveness
when used by those instructors must be assessed
and (c) the time investment made by those
instructors must be compared to the time they
would have invested if teaching by lecture.

Resources for Instructors
Sample Lesson Plan with
Pre-Class Quiz, Lesson
Plan (Instructions),
Slides (Context, Unit
Review, Learning
Activities, Summary),
Pre-class Handouts, InClass Learning Activities,
Post-class Handouts
Additional Quiz Questions
Alternative Learning
Activities
Homework Problems

Students are assigned readings and videos to
complete prior to each class meeting along with a
pre-class quiz based on the assigned material. The
videos are equivalent to the lecture one might
deliver in class if lecture-based instruction was
being used. By providing these for pre-class
viewing, the class can be “flipped,” and class time
used for learning activities.

Major Issues to Resolve
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