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Aspired Cognitive Level of Instruction, Assessed
Cognitive Level of Instruction and Attitude Toward Teaching

at Higher Cognitive Levels
M. Susie Whittington and L. H. Newcomb

Introduction
America is caught in a sweeping wave

of educational reform in higher education
that is unprecedented in the history of the
country. This intense national concern was
sparked by several major national reports
sharing a view that undergraduate educa-
tion in general has become incoherent and
ineffective (Reagan et al., 1987). The theme
of the ineffectiveness of the undergraduate
curriculum has been no different from the
criticism of the American education system
in generalfailure to encourage students to
think.

Like many colleges and universities
across the country, The Ohio State Univer-
sity is revising undergraduate curricula.
The goal of the revision is to expand and
enrich the intellectual experience of every
undergraduate. To accomplish that goal,
educators are encouraged to design courses
and programs that produce "educated per-
sons", defined in the Interim Report of the
Special Committee for Undergraduate Cur-
riculum Review as the ability to write and
speak, read and listen, and the ability to
engage in careful logical thinking and criti-
cal analysis (Reagan et al., 1987).

An "Educated Person" in the
College of Agriculture

The Ohio State University adopted a
Strategic Plan (Warmbrod et al., 1989) rec-

ommending that future "educated persons"
in the College of Agriculture complete a
total undergraduate curriculum specifically
emphasizing science and technology, and
analysis and problem solving. However,
simply adding science and technology, and
analysis and problem solving courses to the
curriculum will not develop the primary
charactA istics of an "educated person". The
way in which the curriculum is taught will
make the difference.

The Strategic Plan for the CO E; -g of
Agriculture at The Ohio State Univer5..4
addresses the teaching of thinking in the
teaching function of the mission for the
college:

To develop the scientific and
technical knowledge of stu-
dents and practitioners, en-
hance their individual and col-
lective capacity for enlight-
ened thinking and problem
solving, and encourage them
to value and participate in the
lifelong process of education
(Warmbrod et al., 1989 p. 2).

Teaching Thinking

The power to think and solve prob-
lems should be the student outcome desired
by professors. Many educators agree with
Meyers (1986) who stated, "It is increas-
ingly important that students master the
thinking and reasoning skills they need to
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process and use the wealth of information
that is readily at hand..." (p. xii).

American educators, however, have
not been singled-out as exemplary models
for teaching thinking. "Traditionally, in-
struction in how to think has been a ne-
glected component in American education"
(Halpern, 1984, p. ix). McKeachie contends
that, "Everyone agrees that students learn
in college, but whether they learn to think is
more controversial" (Joscelyn, 1988). Thus,
in teaching thinking, a discrepancy exists
between what theorists believe "is" happen-
ing in college classrooms and what Reagan
(1987) and others suggest "ought to be" hap-
pening in college classrooms.

A Theory for Cognition Research

The Taxonomy of Educational Objec-
tives: Cognitive Domain, developed by
Bloom, Engelhart, Furst, Hill and Krathwohl
(1956), was built on a theory of varying
levels of complexity (Pickford, 1988)in which
cognitive thought and associated behaviors
could be classified into six hierarchical lev-
els (Cano, 1988). In the Taxonomy, Bloom
argues that accomplishing higher order
thinking (application, analysis, synthesis
and evaluation) requires some analysis or
understanding of the new situation; it re-
quires a background of knowledge of meth-
ods which can be readily utilized; and it also
requires some facility in discerning the ap-
propriate relations between previous expe-
rience and the new situation.

Bloom's Taxonomy was condensed by
Newcomb & Trefz (1987) from six levels into
four levels (see Table 1). The Newcomb-
Trefz model of Bloom's Taxonomy was used
in this study.

Teaching Thinking in the College
of Agriculture

Using Bloom's Taxonomy, (Bloom et.
al., 1956), a research study was conducted in
the Department of Agricultural Education
at The Ohio State University (Newcomb &
Trefz, 1987). The researchers reported that
fifteen percent ofcourse activities were found
to be assessing students at the highest lev-

els of cognition creating and evaluating.
Later, in a study which considered relation-
ships between student achievement and se-
lected variables (Pickford, 1988), assign-
ments seemed to have had the greatest
influence on student achievement across
the levels of cognition.

Miller (1989) continued work in the
area of cognitive levels of teaching and learn-
ing by examining relationships of course
experiences, especially instructordiscourse,
to student cognitive ability. Results of the
study revealed that tests, quizzes, and in-
structor discourse were occurringprimarily
at the lower levels of cognition. However,
assignments challenged students at the
higher levels of cognition.

A synthesis of the three studies
showed that students in the College ofAgri-
culture at The Ohio State University were
challenged to reach beyond rote memoriza-
tion and comprehension primarily through
assignments. However, students were not
challenged at the application, analysis, syn-
thesis, and evaluation (Bloom, 1956) levels
through instructor discourse the most
concentrated student-professor experience.
Nor were students challenged at the higher
levels of cognition through tests the expe-
rience which, because of heavyemphasis in
grading, tends to riotivate students.

Purpose and Objectives
The purpose of this descriptive-cor-

relational study was to describe the aspired
cognitive level of instruction and the as-
sessed cognitive level of instruction and
determine the relationship of these vari-
ables to attitude toward teaching at higher
cognitive levels among selected faculty mem-
bers in the College of Agriculture at The
Ohio State University. Specific research
questions were:

1. What are the characteristics of fac-
ulty members in the College of Agri-
culture at The Ohio State University
who participated in this study in
terms of
a. general demographics

-course level taught



-subject matter taught
b. personal demographics

-age
-rank

c. teaching demographics
-years of university teaching
experience
-percent appointment from
general funds budget

-number of courses taught per
year
-amount of time before class
devoted to preparing for the
class session
-tenure status

d. extent of familiarity with lev-
els of cognition

-number of cognition work-
shops attended
-extent of prior involvement in
cognition studies

2. At what level of cognition do partici-
pants aspire to teach with respect to
in-class discourse and written test
items?

3. At what level of cognition are partici-
pants actually teaching as deter-
mined by assessment of tests, and
assessment of in-class discourse as
measured by the Florida Taxonomy
of Cognitive Behavior?

4. What is the relationship between cog-
nitive levels of instruction to which
participants aspire and actual cogni-
tive level of instruction?

5. Among participants, what is their
attitude toward teaching at higher
cognitive levels?

6. What is the magnitude of the discrep-
ancy between aspired cognitive level
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of instruction and actual cognitive
level of instruction?

7. What is the relationship between as-
pired cognitive level of instruction
and attitude toward teaching at
higher cognitive levels?

8. What is the relationship between as-
sessed cognitive level of instruction
and attitude toward teaching at
higher cognitive levels?

9. What is the relationship between de-
mographic information collected and
attitude toward teaching at higher
cognitive levels?

Methodology

Population and Sample
The target population far this study

was 213 faculty members in th'3 College of
Agriculture at The Ohio State University.
The accessible population was faculty mem-
bers in the College of Agriculture at The
Ohio State University, Columbus campus,
who had a teaching appointment on the
general funds budget and who were teach-
ing at least one undergraduate course dur-
ing Autumn Quarter, 1990 (September 19,
1990 - November 30, 1990).

Two faculty members from each of
five subject matter areas in the College of
Agriculture were purposefully selected.
Engineering and Food Sciences participants
were selected from the Department of Food
Science and Technology and the Depart-
ment of Agricultural Engineering. Those
selected from animal sciences included a
participant from the Department of Animal

TABLE

COMPARISON OF BLOOM'S TAXONOMY AND THE NEWC0140-TREFZ MODEL

Bloom's Taxonomy Newcomb-Trefz Model

Knowledge
Comprehension
Application
Analysis
Synthesis
Evaluation

Remembering

Processing

Creating
Evaluating

4
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Science and one from the Department of
Poultry Science. The social sciences con-
stituent group was represented by a faculty
member from the Department of Agricul-
tural Economics and Rural Sociology and
one from the Department of Agricultural
Education. The plant sciences group was
represented by a participant from the De-
partment of Agronomy and the Department
of Horticulture. Finally, natural resources
was represented by two participants from
The School of Natural Resources.

Instrumentation
The nature of the variables involved

in this study required that a variety of in-
struments be used. A panel of experts con-
sisting of researchers in the area ofcognitive
levels of teaching and learning, and experts
in instrumentation validated each instru-
ment used in the study. Reliability was
established using data from a pilot study of
25 college of agriculture faculty members,
not included in the research. Appropriate
reliability coefficients are reported as each
instrument is addressed.

Aspired Cognitive Level

Aspired cognitive level of instruction
was measured by a research assistant the
first week of Autumn Quarter, 1990. After
individually reviewing the Newcomb-Trefz
model, the research assistant asked partici-
pants to place 10 chips, in proportion to their
aspired cognitive level of instruction, on
each of four quadrants on a posterboard
marked remembering, processing, creating,
and evaluating. The proportion of chips
placed on each quadrant was recorded as a
portion of one hundred, thus revealing the
aspired level, in percentages, at each level of
cognition. The process was repeated for
discourse, and written test items. A test/
retest procedure was adopted to establish
the reliability of this methodology. The test/
retest coefficient indicated the methodology
was reliable.

Attitude Toward Teaching at Higher
Cognitive Levels

Attitude toward teaching at higher
cognitive levels was measured during the

first week ofAutumn Quarter, 1990, using a
50-item six-point Likert scale instrument
developed by the researcher. Reliability
was calculated at r = .86 using Cronbach's
Alpha.

Assessed Cognitive Level

The Florida Taxonomy of Cognitive
Behavior (FTCB) (Webb, 1970) was used to
assess cognitive level of discourse. This
instrumentis based upon Bloom's Taxonomy
and is designed to identify specific cognitive
behaviors. Each participant's in-class dis-
course was audio-taped and assessed three
times (the third, fifth, and eighth weeks)
during Autumn Quarter, 1990. Validity for
this instrument was based upon its direct
development from Bloom's Taxonomy and
the support generally given to this hierar-
chy of cognitive behaviors. Reliability for
this instrument was established by coding
videotapes of lectures and establishing
Spearman Rho reliability coefficients. Intra-
rater reliability was approximately p = .96.
Inter-rater reliability between previous re-
searchers was approximately p = .98.

For written tests, each item was as-
sessed using Bloom's Taxonomy of Educa-
tional Objectives (B oom, 1956) and the cat-
egories on the Fl a Taxonomy of Cogni-
tive Behavior instrument. After assess-
ment the researcher met one-on-one with
participants to confer on each item since
cognitive level assessment isdependent upon
the context in which the information was
delivered.

Data Analysis

The Statistical Package for the Social
Sciences (SPSSx/PC+) computer package
was used to analyze the data. For each
variable in the study, measures of central
tendency and frequency distributions were
generated and then used to describe the
sample in the study. Pearson Product Mo-
ment Coefficients of the Correlation were
calculated between aspired and assessed
cognitive level of instruction, attitude to-
ward teaching at higher cognitive levels,
and demographic information.
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Findings

Characteristics of Participants

The ten purposefully selected profes-
sors in the College of Agriculture at The
Ohio State University who participated in
this study taught freshmen level through
senior level undergraduate courses in ten
different subject matter areas. Their aver-
age age was 48 years. One-half of the par-
ticipants were Professors; three were assis-
tant professors while two were associate
professors.

The participants had an average of 14
years of university teaching experience.
Their percentage of appointment from the
general funds budget ranged from 50% -
100 % with a mode of 50%. Faculty members
in the study taught an average of five courses
per year.

One-half of the participants (5) in
this study devoted one hour prior to each
class preparing for the class session. Eighty
percent (8) of the participants were tenured.

With respect to knowledge of the lev-
els of cognition, faculty members had par-
ticipated in 0 to 6 previous cognition work-
shops (mean = 2.7). Two participants had
been involved in two previous cognition stud-
ies in the College of Agriculture.

5

Aspired Cognitive Level of
Instruction

Participants aspired to have approxi-
mately 70% of their discourse at the remem-
bering and processing levels (see means in
Table 2). Aspirations for discourse at the
creating and evaluating levels ranged from
0 to 30% with a mean of approximately 15%.
Participants in this study aspired to write
75% of their test items at the remembering
and processing levels.

Assessed Cognitive Level of
Instruction

As can be seen in Table 2, the dis-
course of participants in this study was
assessed to be approximately 95% at the
remembering and processing levels. Ap-
proximately 80% of the test items were found
to be at the remembering and processing
levels.

The majority of the participants in
this study (6) wrote 30% - 40% of their test
items at the remembering level. With the
exception of ono participant, all wrote 35%
or more of their test items at the processing
level. One participant wrote 100% of the
test items at the creating level while all
other participants wrote fewer than 10% of

Table 2
ASPIRED AND ASSESSED COGNITIVE LEVEL OF DISCOURSE AND TESTS

Level of cognition

Aspired percent Assessed percent

Mode Mean Range Mean Range

Cognitive level of discourse
Remembering 40 39 10-80 42 34-57
Processing 30 32 10-50 53 38-61
Creating 0, 20 14 0-30 5 2-9
Evaluating 10, 20 15 0-30 <1 <1-1

Cognitive level of tests
Remembering 50 38 10-60 39 0-62
Processing 30 36 20-50 41 0-57
Creating 0,10 12 0-30 13 0-100
Evaluating 10 14 0-30 7 0-19

6



their items at the creating level. Themaxi-
mum percentage of test items written at the
evaluating level was nineteen percent.

Discrepancy Between Aspired
Levels and Assessed Levels

Regardless of the aspired level of dis-
course at the remembering level, between
34%-57% of the participants' discourse oc-
curred at the remembering level. All par-
ticipants achieved a higher percentage of
discourse at the processing level than the
proportion to which they aspired. No one
was assessed as having greater than 10% of
their discourse at the creating level, no
matter the aspiration. Participants failed to
reach their aspiration for discourse at the
evaluating level by as much as 30%.

Relationship Between Aspiration
and Assessment

Correlation coefficients between as-
pired cognitive level of instruction and as-
sessed cognitive level of instruction revealed
that as participants aspired to write more
test items at the processing and creating
levels, they were successful (see Table 3).
Very little association was found between
aspired cognitive level of instruction and in-
class discourse.

Attitude Toward Teaching at
Higher Cognitive Levels

Participants completed a 50-item
Likert scale instrument designed to mea
sure their attitude toward teaching at higher
cognitive levels. The mean score on the
attitude instrument (238 on a scale of 50 -
300) indicated that participants in the study
had attitudes which favored teaching at
higher cognitive levels.

Relationships: Aspiration and
Attitude

Table 4 shows, as attitude toward
teaching at higher cognitive levels increased,
proportion of discourse and number of test
items written at the remembering level de-
creased. As attitude toward teaching at
higher cognitive levels increased, extent of
discourse and number of test items written
at the creating and evaluating levels also
increased.

Relationships: Assessment and
Attitude

The strongest relationships between
assessed cognitive level of instruction and
attitude toward teaching at higher cogni-
tive levels were in the area of testing. As

Table 3
RELATIONSHIP BETWEEN ASPIRED AND ASSESSED COGNITIVE

LEVEL OF INSTRUCTION

Level of cognition Association

Cognitive level of discourse
Remembering
Processing
Creating
Evaluating

Cognitive level of tests
Remembering
Processing
Creating
Evaluating

r = -.0168
r = .0913
r = .2341
r = .1226

r = .2271
r = .4232
r = .5945
r = -.1216



attitude toward teaching at higher cognitive
levels increased, the number of test items
written at the remembering, processing, and
evaluating levels decreased (strongest rela-
tionship at the processing level). As attitude
toward teaching at higher cognitive levels
increased, the number of test items written
at the creating level increased.

Relationships to Characteristics

Attitude toward teaching at higher
cognitive levels was positively related to
increased age, rank, and tenure status. Also,
extent of participation in cognition work-
shops was positively related to attitude to-
ward teaching at higher cognitive levels.

Conclusions

The following conclusions are based
upon the researcher's interpretation of the
results of this study.

1. Participants in this study primarily
aspired for their discourse and test-
ing to be at the remembering and
processing levels of cognition. There
was much less aspiration among par-
ticipants to conduct discourse or
write test items at the creating and
evaluating levels. This was the case
for all participants no matter what
the subject matter or course level.

2. The faculty members in this study
conducted discourse primarily at the

3.

4.

5.

6.

7.

8.

7

processing level of cognition, but
tested at the remembering and pro-
cessing levels. They tested very little
at the creating and evaluating levels
and taught even less at those levels.
The participants in this study as-
pired to teach and test at cognitive
levels higher than those at which
they were assessed.
Regardless of the cognitive level to
which faculty members in this study
aspired to conduct discourse, they
conducted discourse at about the
same level. There was little dis-
course at the creating and evaluat-
ing levels.
Generally, participants in this study
who aspired to write test items at the
processing and creating levels wrote
more test items at the processing and
creating levels. This was less true at
the remembering level and was not
the case at the evaluating level.
Participants in this study held favor-
able attitudes toward teaching at
higher cognitive levels.
Faculty members in this study who
possessed more favorable attitudes
toward teaching at higher cognitive
levels wanted their discourse and
testing to be less at the remembering
level and more at the creating and
evaluating levels.
Participants who held a more favor-
able attitude toward teaching at
higher cognitive levels tested less at
the processing and evaluating level

Table 4
RELATIONSHIP BETWEEN ASPIRED COGNITIVE LEVEL OF INSTRUCTION AND ATTITUDE

TOWARD TEACHING AT HIGHER COGNITIVE LEVELS

Level of cognition Association

Cognitive level of discourse
Remembering
Processing
Creating
Evaluating

Cognitive level of tests
Remembering
Processing
Creating
Evaluating

r = -.6157
r = .2167
r = .5375
r = .3732

r = -.7879
r = -.1317
r = .8043
r = .5155
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Table 5
RELATIONSHIP BETWEEN ASSESSED COGNITIVE LEVEL OF INSTRUCTION AND ATTITUDE

TOWARD TEACHING AT HIGHER COGNITIVE LEVELS

Level of cognition Association

Cognitive level of discourse
Remembering
Processing
Creating
Evaluating

Cognitive level of tests
Remembering
Processing
Creating
Evaluating

r = .1442
r = -.1695
r = .0937
r = .0461

r = -.1893
r = -.7154
r = .5441
r = -.3108

and more at the creating level. How-
ever, the cognitive level of discourse
was not strongly associated with atti-
tude toward teaching at higher cogni-
tive levels.

9. More experienced professors had
more favorable attitudes toward
teaching at higher cognitive levels.

Discussion of Findings

If students are to graduate from insti-
tutions of higher education equipped with
the ability to think at higher cognitive lev-
els, professors must take an active role in
assisting students to develop higher level
thinking skills through effective instruc-
tion. This discussion section is designed to
further unveil knowledge revealed in this
study regarding effective instruction in-
struction at higher cognitive levels.

Cognitive Level of Discourse

This study was grounded in Bloom's
theory ofeducational objectives in the cogni-
tive domain (Bloom, 1956) which empha-
sizes the importance of offering lower level
(remembering and processing) information
to students as a basis on which to move to
the upper levels of cognition (creating and
evaluating). However, professors may be
presenting a greater proportion of lower
level information than is necessary or de-
sired.

The data from this study show that
professors conduct discourse at lower levels
of cognition (remembering and processing)
98% of the time. These data are consistent
with the findings of previous studies
(Pickford, 1988; Miller, 1989).

High percentages of lower level dis-
course were found consistently across three
studies involving a total of 17 professors,
who taught a wide variety of subject matter
to students at various course levels. This
comparison of studies provides further evi-
dence that agricultural professors are con-
ducting discourse primarily at the lower
levels of cognition and thus limiting stu-
dents' opportunities to observe and practice
higher level thinking.

Why instructors are conducting such
a high proportion of discourse at the lower
levels is not known. One could speculate
that this is "normal" and cannot be changed.
More than likely, this is not the case.

Perhaps professors do not know how
to reach creating and evaluating levels of
cognition in their discourse. It is also pos-
sible that they believe they have no time to
re-evaluate and re-write lesson plans to pre-
pare for evaluating and creating level dis-
course. It may be too frustrating for them to
try to teach at higher cognitive levels. It is
also possible that professors feel apprehen-
sive about making vast changes toward



teaching at higher cognitive levels when the
theory is still being developed.

Professors may not fully understand
the longterm effects which teaching at higher
cognitive levels can provide for students.
They may not be aware of the number of
weeks, months, years that it might take to
persevere in order to change the cognitive
level of their teaching. It is also possible
that professors do not appreciate the chal-
lenge that teaching at higher cognitive lev-
els can provide for professors and for stu-
dents.

However, there is more to teaching
than discourse. In addition to providing
students opportunities for higher levelthink-
ing through higher level discourse, profes-
sors can provide learning experiences inside
the classroom and outside the classroom
that encourage higher level thinking. Inall
cases, though, planning and preparing for
experiences at the upper levels of cognition
are the initial steps. Such planning and
preparing are the focus of the following
sections.

Raising Cognitive Level of
Instruction

Prior to Teaching

It is speculated that with knowledge
of teaching methods and with time, profes-
sors can provide a greater portion cc their
instruction at higher cognitive levels. Pro-
fessors should be taught to use the prin-
ciples of teaching and learning, primary and
secondary principles of interest, a greater
variety of group and individual teaching
techniques, and the categories on the FTCB
to plan to more readily teach at the higher
levels of cognition. Using the listed materi-
als, professors can purposefully plan the
words, methods, and visuals needed to reach
the creating and evaluating levels of cogni-
tion in the classroom.

Professors must then learn to evalu-
ate their own lesson plans or be willing to
share their lesson plans with peers who can

9

assist them with planning for classroom
opportunities to model higher level think-
ing. Professors should also plan to regularly
observe other professors as they teach. Much
can be learned from colleagues who have a
reputation for good teaching.

In-class learning experiences

Professors in this study were profi-
cient at using words to reach the application
level (part of the processing level). Many
times, however, spoken examples desper-
ately needed to be supplemented with a case
study, a demonstration, or an experiment;
these techniques require students to utilize
higher level thought processes.

Testing

Once professors have modeled higher
order thinking in classrooms, testing stu-
dents at the upper levels of cognition can be
a means for adding rigor to courses. How-
ever, testing at the higher cognitive levels
without first writing objectives which re-
quire higher level thinking, and then dem-
onstrating higher level thought processes
for students, adds frustration rather than
rigor.

One participant in this study wrote
100% of test items at the creating level.
Before implementing 100% creating level
testing, professors should answer the fol-
lowing questions: How will I model the
creating level of cognition during lecture,
prior to expecting students to overate at the
creating level on tests? How will I grade the
creating level tests? Is it beneficial to my
students to offer only one option for measur-
ing performance or should other forms of
measurement be available for students who
do not excel at writing?

The participant who wrote 100% cre-
ating level tests was an exception. Profes-
sors in this study most often used two mid-
term examinations and one final examina-
tion consisting of a combination of objective
and subjective items written primarily at
the remembering and processing levels of
cognition.
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Out-of-class Learning Experiences

Professors can provide opportunities
for students to reach higher cognitive levels
outside of the classroom. Experiences such
as outside reading from the chosen text and
other sources, laboratory experiments and
projects, field trips, and discussion groups
can be designed to increase the cognitive
level of the course. Table 6 portrays a
comparison of the level of discourse between
one participant's observed lectures (n = 3)
and the participant's discussion group (n =
1). As can be seen in the table, this
participant's discourse during the discus-
sion group was less at the remembering
level, more at the processing level and more
at the creating level than was the case for
the participant's lectures.

Sammary of Discussion

Upon considering this study and the
previous cognition research ofNewcomb and
Trefz (1987), Pickford (1988), and Miller
(1989), one can speculate that students en- 2.
tering a college of agriculture today could
expect to be taught by discourse delivered
primarily at the processing level. They
could expect very little, if any, in-class dis-
course at the creating and evaluating levels.

Students could expect to be tested
using two midterms and one final, all writ-
ten predominantly at the remembering and
processing levels with occasional items writ-
ten at the evaluating level. Occasionally, 4.
students might take a class that requires

assignments; the assignments would be
written at the creating level. Previous re-
search indicates that regardless of the sub-
ject matter, course level, or experience of the
professor, this would be the scenario.

The scenario could change as profes-
sors work to model higher levels of cognition
in their classrooms and then assess student
performance at those levels by writing tests
with less rememberinglevel items and more
creating and evaluating level items, and by
requiring assignments written at the higher
cognitive levels.

Recommendations

Recommendations for Instruction

1.

3.

More cognition workshops should be
offered to faculty members by those
studying cognitive levels of teaching
and learning. Faculty members, es-
pecially young faculty members,
should be encouraged to attend.
It is recommended that professors
devote more time to talking with one
another about teaching. Professors
need to encourage peers and col-
leagues to give attention to teaching
at higher cognitive levels.
It is recommended that students be
tested at the upper levels of cognition
only after higher order thinking has
been modeled for the students in the
classroom.
It is recommended that professors
test less at the remembering level.

Table 6
COMPARISON OF COGNITIVE LEVEL OF DISCUSSION GROUP VERSUS LECTURE

Teaching method

Level of cognition Percent of lecture Percent of discussion

Remembering 57 34
Processing 38 51
Creating 5 13
Evaluating 0 0

Note: Percent of lecture represents the mean of the data from three observations.
Percent of discussion represents data from one discussion.



5. Participants in this study primarily
used tests to assess student perfor-
mance. It is recommended that pro-
fessors use assignments to challenge
students to reach higher levels of cog-
nition and to measure student perfor-
mance at higher levels of cognition.

6. It is recommended tat professors
make changes in their current teach-
ing style to reach the cognitive levels
to which they aspire for their instruc-
tion.

Recommendations for Further
Research

1. Develop an instrument for assessing
classroom discourse that provides
the researcher with equal opportuni-
ties to record behaviors across all
levels of cognition.

2. Compare item analysis of examina-
tions with the assessment of items at
each level of cognition. Compare the
cognitive level of items to percentage
of discourse across the levels of cogni-
tion. Examine student performance
at various levels of cognition. Com-
pare student performance across the
levels of cognition with professor dis-
course across the levels of cognitica to
student variables such as ACT
scores, class rank, high school track,
learning style and other student vari-
ables.

3. Additional study is needed to deter-
mine the extent to which laborato-
ries, discussion groups, field trips
and other activities provided by the
professor outside of the classroom
situation contribute to higher cogni-
tive levels of instruction.

4. A future study should develop a re-
gression model for establishing con-
tributions of professor variables and
student variables to higher zognii lye
levels.

5. Continue research which will lead to
developing recommendations for ap-
propriate percentage of discourse at
each level of cognition, sufficient
number of written test items at each
level of cognition, and necessary cog-
nitive level of assignments for vari-

ous subjects and course levels.
6. Select professors who are teaching

undergraduate and graduate courses
during the same quarter and assess
their teaching level between the
courses.

7. Determine the retention rate ofinfor-
mation in relation to the cognitive
level at which the information was
delivered. An example might be to re-
administer final course examina-
tions to students one year after
completion of the course and then
assess the cognitive level of items
retained by the students.

8. A study should be conducted to exam-
ine the difference in cognitive level of
instruction following an intensive in-
tervention program on cognitive lev-
els of teaching and learning.
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SUMMARY OF RESEARCH SERIES

The power to think and solve problems should be the student outcome desired by

professors. This can be achieved by teaching at higher cognitive levels that encourage
higher order thinking (application; analysis, synthesis, and evaluation). This study
describes agriculture faculty members' aspired cognitive level of instruction, the as-
sessed level of instruction, and the higher cognitive levels. It should be of interest to
college faculty members who are striving to develop thinking skill in their students.

This summary is based on a dissertation by M. Susie Whittington under the
direction of L. H. Newcomb. M. Susie Whittington was a graduate student in the
Department of Agricultural Education at The Ohio State University. She is currently
Assistant Professor, Department of Agricultural and Extension Education, University
of Idaho. Dr. Newcomb is Associate Dean for Academic Affairs, College of Agriculture,
The Ohio State University. Special appreciation is due to David E. Cox, University of

Arizona; Carl L. Reynolds, University of Wyoming; and N. L. McCaslin, The Ohio State
University for their critical review of the manuscript prior to publication.

Research has been an imuortant function of the Department of Agricultural
Education since it was established in 1917. Research conducted by the Department has
generally been in the form of graduate theses, staff studies, and funded research. It is
the purpose of this series to make useful knowledge from such research available to
practitioners in the profession. Individuals desiring additional information on this topic
should examine the references cited.

Wesley E. Budke, Associate Professor
Department of Agricultural Education
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