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Comparison of Teaching Among Professors
Assessed as Implementing Higher Levels of
Cognition in Their Classroom Discourse

Gretchen L. T. Bowman and M. Susie Whittington

Abstract

A need exists for teachers in Colleges of Agriculture to
demonstrate higher order cognitive activity in their class-
rooms. In a study conducted at the University of Idaho, five
professors were assessed as consistently reaching higher cog-
nitive levels in their classroom discourse. This article was
written to share techniques. key phrases and principles of
teaching employed by these professors.

Introduction

With increasing emphasis on students’ ability to partici-
pate in critical analysis and problem solving, the need for
instructors to demonstrate that type of higher order cogni-
tive activity also increases. If instructors are not demonstrat-
ing their own ability to operate at the higher cognitive levels,
it seems difficult to expect students to operate at those levels.
How can professors know if they are demonstrating higher
cognitive processes in the classroom?

The cognitive level of professors’ classroom discourse can
be assessed using the Florida Taxonomy of Cognitive Behav-
ior (FTCB) (Webb, 1970). This instrument identifies specific
verbal phrases within professors’ discourse that are associ-
ated with cognitive behaviors in a hierarchy of thought. The
instrument was based on Bloom's Taxonomy of Educational
Objectives: Cognitive Domain (1956).

Using Bloom's Taxonomy and the FTCB, a study was con-
ducted to assess cognitive levels of classroom discourse of 14
faculty members in the College of Agriculture at the Univer-
sity of Idaho (Whittington and Bowman, 1994). Five profes-
sors were assessed to consistently be reaching higher cogni-
tive levels in their classroom discourse. What techniques, key
phrases and principles of teaching were they using?

The Professors

Professor A

Techniques Utilized
This instructor asks students to participate as “partners”
in class instruction on agricultural marketing, while provid-
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ing guidance and immediate feedback on the material they
present and the effectiveness of their explanations. Therefore,
students individually decide on appropriate (usually personal)
examples in which to illustrate the principles they are ex-
plaining. The principles themselves represent basic knowl-
edge and concepts to be mastered in the course. Utilizing the
students as “partners” draws on the ability of students to com-
prehend, apply, and synthesize the information into a form
in which peers will grasp what they themselves have mas-
tered. Additionally, this instructor freely takes student-offered
examples of different types of agricultural products and de-
velops tables on the chalkboard whereby production scenarios
can be analyzed and classified within categories on the table.

Professor A incorporates creativity and “fun” into his class
with the “get-to know-you" game—a game where students
(one each class session) are asked to tell three lies and one
truth about themselves. Classmates then ask questions, dis-
cuss their conjectures and request any specific clarification
or related information in an effort to ultimately assist them
in casting their vote on which item they think is the truth.
This exercise employs humor to encourage students to ana-
lyze facts and get to know each other for future teamwork
assignments and decision-making projects.

Key Phrases and Attitudes

The professor listens critically to students’ questions and
affirms their analyses of concepts. He encourages expression
of students’ opinions by asking them to “please comment.”
He shares his point of view, yet leaves room for other points
of view and discussion of different interpretations.

Professor B

Techniques Utilized

This entomology instructor is masterful at using creative
and innovative ways to visually stimulate learners thereby
stimulating their thought processes. For example, to explain
the function of flight muscles in flies, he adhered a fly’s body
onto two sticks so that he could simulate the contraction of
the muscle and the motion of the wings. Moreover, to make
this visual aid easily visible to all students, he used the over-
head projector to enlarge the image as he explained the muscle
contraction.

The flight muscle action was further described using a
binder clip, an everyday item that students can use as a re-
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minder of the analogy. Additionally, examples of combining
sound with sight included the use of video discs and simply
tapping on the table top to illustrate the different patterns an
insect uses when flashing its wings to attract other insects.
Wall-sized video graphics were used to demonstrate, build
suspense, and lead a discussion of the nervous system con-
necting the brain and the stomach of insects. Applications
were made to the nervous system of humans.

Professor B incorporates many visual and functional analo-
gies to illustrate major concepts. Students are asked to evalu-
ate the accuracy of these analogies relative to their compre-
hension of concepts such as the actual functioning of insects’
muscles. Finally, to add structure and organization to the
material on each topic, he provides students with a main head-
ing outline of the major points. The professor highly encour-
ages students to read, think, and question throughout graphic
illustrations.

Key Phrases and Attitudes

In general, this professor encourages students to utilize
all senses in understanding the topic or concept being pre-
sented. Furthermore, students are caused to immerse them-
selves in the topic by comparing the actual behavior or out-
come of that insect behavior with their own behavioral re-
sponses. The instructor then draws upon these comparisons
to formulate hypotheses, as demonstrated by questions be-
ginning, “What might the implications be for —."

He focuses on the idea of one concept building upon an-
other, This “building block™” approach is enhanced by out-
lines given in class which lend themselves as checklists for
the professor and the students to verify the clarity of the pre-
sentation, with an underlying theme being, “What are your
questions so far?”

Professor C

Techniques Utilized

This professor incorporates small group work in her fam-
ily and consumer science class to motivate students to think
through concepts and evaluate applications, even in a large
class setting. Examples of specific methods included case stud-
ies for problem solving, and role playing scenarios for behav-
ior theory application and analysis.

In one case study exercise, the students were given the
same case involving an ethical dilemma which called for evalu-
ation and judgment to decide the best course of action. Every
student wrote their own conclusion and recommendation
with a justification. Responses were shared with the class. A
general poll was then taken as to the preferred course of ac-
tion.

In a role play that applied and analyzed different commu-
nication models within families, students were divided into
groups and given the same scenario but used different com-
munication models to act it out. The discussion was then
summarized by the professor who highlighted key points and
drew conclusions from the students.

12

In another role playing exercise, volunteers acted-out the
scenario in front of the class. The situations were the same
but the roles changed, based on different parent/child inter-
actions from various parenting models. Following the acting
scene, the class as a whole discussed the various scenarios
including identification of each person’s function within the
behavior model. All dramatic activities were directly incor-
porated into lecture and discussion.

The instructor was observed as using student input and
additionally small group work to construct a chart where
comparisons were made between several major developmen-
tal theories. The class was divided into groups, each group
distilled information on a particular theory, then decided ap-
propriate details to assign within categories on the chart.

Key Phrases and Attitudes

Certain key approaches contribute to the successful use of
discussion by this professor. The first approach involves the
class formulating their own hypotheses regarding student
responses and opinions and a defense of those hypotheses.
Next, the instructor listens critically to students’ responses
and carefully offers interim summaries by bringing out key
points. She uses appropriate “wait time” (pauses which allow
students time to think), asks for questions, draws conclu-
sions and recommendations, then adds closure to the discus-
sion with phrases like, “Excellent work. Let’s move on.”

Finally, the students freely participate in discussion be-
cause an environment of trust exists. This environment
evolved largely through personal experiences shared by the
instructor and related through course materials. Trust is also
created since the instructor demonstrates that she does not
have all the answers; in other words, that certain things are
opinion, not fact, with phrases like, “That would be my opin-
ion” and “How I like to use this is —."

Professor D
Techniques Utilized

This family and consumer science instructor makes a point
of knowing the students’ backgrounds and areas of interest.
She accomplishes this in part through topics they choose for
their major project. By knowing their topic, and thus some
of their personal interests, she can encourage sharing of vari-
ous perspectives regarding the discussion at hand, “Rachel,
explain the relationship of child abuse (Rachel’s topic) to this
issues model?”. The instructor assigns an “issues paper” and
ultimately a “poster session” on their chosen topics. The stu-
dents become researchers to gain in-depth information on
their topic of interest. Their findings and insights are shared
with the

class using large group and small group discussions, small
group problem solving and peer evaluations throughout the
semester. The hosted poster session, which capstones the
course, is open to the community.

Rather than giving students answers or information di-
rectly, Professor D leads them through the development of a
concept by continuing to draw out information through ques-
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tions like, “Why?” or “How?” and “What happens when —?"
or “Do you know where we are going with all of this?”

She also asks students to fill-in spaces on a timeline for-
mulated on the chalkboard. The students offer certain steps
while she organizes them on the timeline, all-the-while en-
couraging students to explain why they offered the chosen
order. Finally, she applies those steps to a practical situation
by leading students through an example using the timeline.

Key Phrases and Attitudes

The professor opens discussion to many points of view,
“Some people think that —" and offers her own perspective
as opinion, not fact, “What I think is interesting is —".

Professor E

Techniques Utilized

This professor introduces concepts in her microbiology
class from a historical perspective to illustrate the ups and
downs of the scientific method in the formulation of what is
accepted as proven knowledge. Students actually walk through
steps to a discovery, or compare historical experiments to find
differences in hypotheses and methods.

The professor progresses through an experiment with
statements like, “Investigators knew ‘this’ (point A) but didn’t
know ‘this’ (point B).” As a result, students practice drawing
conclusions from experimental results or observations and
detecting errors that led to failure of certain experiments.
The instructor takes a complex set of information and logi-
cally organizes it to show the interrelationships of various
experiments. To emphasize the importance of learning and
discovery as a continual process, Professor E uses examples
of several experiments over time and demonstrates that dif-
ferent conclusions could have been drawn.

Key Phrases and Attitudes

This instructor emphasizes the importance of inquiry —
“Do you have questions you can verbalize aloud because |
know that will help your classmates—don’t be shy”, “Talk
this over among yourselves” and “Don’t wait to study it and
don't be afraid to ask about it.” The professor encourages the
evaluation of proposed methods or processes by asking, “How
many think ‘this’ would work? Why?" Genuine enthusiasm
for the subject and the process of discovery permeates the
course as she talks about “very exciting” experiments or the
“definitive experiment.” Continued evaluation of hypotheses
are encouraged and expected when she explains that some-
thing is “still not direct evidence” of a fact. Continued re-
search and learning are continuously promoted and encour-
aged.

Common Threads

All these professors demonstrate high regard for their stu-
dents. They establish a clear channel of communication not
only from teacher to student, but also just as importantly,
from student to teacher and from student to student. The
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channels of communication are maintained, in part, by cre-
ating an environment of trust within the classroom. This
environment encourages students to share their ideas and
opinions, and to ask questions while realizing that more than
one “right way” exists when considering various points of view
and new hypotheses.

These instructors all take a personal interest in their stu-
dents. In other words, they make an effort to understand why
each student is in their class and how the subject matter ap-
plies to the student’s life. A personal interest in the students
provides aspiration on the part of the instructor to give stu-
dents immediate feedback and constructive correction to bet-
ter foster learning.

Principles of Teaching — Key Points

“Students think, reason, and contemplate when
they ‘inquire into’ a subject”

While detailed investigation of specific areas of interest to
the student occur in “out of class” assignments, class time
itself provides the opportunity for the instructor to model
effective inquiry procedures. The instructors may plant ques-
tions for group discussion or draw out a line of inquiry to
lead to the crystallization of an idea. The importance here is
demonstrating aloud the thinking process for students dur-

ing lecture and encouraging students’ questions and interac-
tions.

“Students learn what they practice”

If students are only asked to function at the memorization
level of cognition, they do not receive “practice” in process-
ing information. For example, when students are “partners”
in the class instruction, they practice analysis and synthesis.
The instructor functions as a mentor to highlight key points,
summarize information, and draw closure. The student has
the primary role in processing and presenting material.

Instructors can encourage and provide opportunities for
students to function at analysis, synthesis or evaluation lev-
els. Whether in subject matter presentation or role playing
scenarios, the student can test and evaluate certain models.
Furthermore, students practice critical thinking and self-ex-
pression in the analysis and evaluation of case studies, while
the instructor facilitates or acts as a catalyst for the learning
process.

“Present a major concept 3-5 different ways”

To account for the variability or range of learning styles
with which learners are comfortable, at a minimum, these
instructors employed a variety of techniques in their lectures
and discussions that made use of illustrations, both verbal
and diagrammatic. Additionally, they effectively utilized vi-
sual analogies, role playing, and case studies,
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“Fresh, novel, and stimulating experience is
rewarding”

This idea refers to the creativity of the student as well as
the instructor. Generating tables, charts, and timelines dem-
onstrate the professor’s creative ability to organize student
input during class discussion. These unique creations also
require students to apply information in a new framework.
Other opportunities to provide novel experiences result from
new uses of conventional media as well as incorporating new
media techniques to enhance students’ abilities to use all their
senses in the learning process. Furthermore, exercises that
applied “true to life” situations to basic theories and concepts
fostered student and instructor creativity.

Genuine enthusiasm and mastery of one’s subject matter
appeared to be linked to creativity. The rare combination of
confidence in the technical area coupled with sincere energy
and love for teaching was key to incorporating new and excit-
ing techniques in the classroom.

Conclusions

Instructors are successful in giving students the opportu-
nity to raise their cognitive level in the classroom when they

view teaching as an exciting opportunity to share informa-
tion, fuel student learning, and deepen their own thinking.
When students achieve higher cognitive levels of thought in
the classroom, not only do students benefit, but instructors
as well.

True, instructors will be challenged, but considering the
far-reaching rewards in life-long learning, instructors will
welcome the opportunity to incorporate new techniques, new
key phrases, and principles of teaching into their classrooms.
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INSTRUCTIONAL MEDIA

REVIEW)

From Farm to Food

David E. Hall, Jodi L. Hall, Robin S. Bagby
Penn State University

Department of Ag & Extension University
University Park. PA 16802

Victor A. Bekkum, Chair

Instructional Media Review Board

Agricultural and Biosystems Engineering Dept.
lowa State University, Ames, |A 50011

From Farm to Food is a videotape and instructional packet of
activities and projects to be incorporated into the lessons de-
signed to study food and where it comes from. The videotape is
intended to be shown in segments rather than all at once. It fo-
cuses on the top contributions of food made by Pennsylvania
Agriculture. It was designed for elementary students but may
serve older clientel as well.

Review Summary

The videotape was described as good in concept. Concern was
expressed about some of the production aspects including the
children’s voices on the tape and the page layout of the printed
material.

The graph presented below describes the average rating of
the reviewers.

Excellent  Good Fair Poor

Picture Quality X
Sound Quality X
Editing

Content

Currentness

Organization

Accuracy X
Vocabulatory X
Interest X
Technical Quality

Qverall (Avg. of Reviewers) X

¢ 22K X

Summary Remarks

Content Panel Member

Materials are well-organized and present information about
the new food pyramid in an interesting manner. Narration is pro-
vided by young students which adds to the usability with elemen-
tary classes or 4-H members. Many references to Pennsylvania

would limit the applicability of the information to that state.
Robert Birkenholz
Associate Professor
University of Missouri-Columbia

Content Panel Member
Well done, most useful for young students who are studying
foods, nutrition or agriculture.
Robert Lawder
College of Southern Ildaho

Availahility
Contact the authors.
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