
to see an advisor. A desired outcome of this system has been goals of the student. The front-end effort of resources and 
providing, in a large public institution, with over 30,000 staff time required to implement the UT svstern are now 
undergraduate students, an advising system approaching 

paying off in terms of a much-improved advising system. 
the individualized attention gi\'en to students in much 
smaller institutions while minimizing the demand of staff time 
in the advising effort. 

Certainly, computers can be used in several ways to 
improve the quality of academic advising. A recent article 
describes the development of software for use in a stand- 
alone PC, allowing studen~s to design a curriculum than 
meets the student's goals (Liebeman, 1996). Our paper has 
presented an approach that uses the mainframe computer. 
The power of the system described here is that actual student 
transcript itifomation is dynanlically available for monitoring 
the academic progress of thc student. It also has the 
flexibility of answering the "What if' question of how 
changing from one major to another will impact the time-to- 
graduation of a student. It provides the ability to reveal to a 
student a possible "found" major that results in an earlier 
graduation, and more closely meets the expectations and 
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Abstract 
With increasing emphasis on students' ability to 

dcmonstratc critical thinking skills, the need for instructors to 
demonstrate that type of higher order cognitive activity also 
increases. However, studies of college professors reveal that 
a preponderance of oral presentations by teachers typically 
reflect thinking at the lower cognitive levels. Professors, 
though, have indicated a desire to change their teaching so 
that greater opportunilies exist for students to develop 
thinking skills during clacsroom sessions. 

Therefore, a nine-month faculty intercession 
program was designed and implemented to prepare 
professors to teach thinking skills in college of agriculture 
classrooms. At the end of the nine-month intercession, the 
frequency in which opportunities were given by profes~ors 
for studenis to think at higher cognitive levels increased. 
This paper shares the rationale. readings, and workshop 
topics used to raise the cognitive level of selected college 

' Assistant Professor 

professors' classroom teaching. 

Introduction 
Since philosophers, psychologisw, educational prac- 

titioners. and education reforn~ leaders have come to agree on 
the i~nportanse of effective thinking to success in school and 
in life, critical thinking, analysis, and problcm solving have 
become kcy clcmcnts in revisions of undergraduate curricula 
nalionwidc. In general, the goals of curricula refonnation and 
higher education restructuring are to expand and enrich the 
intellec~ual experience of undergraduates and to better 
prepare studcnrs Tor functioning in a continually changing 
world. 

Cognition Research in Higher Education 
The American higher education system has been 

accused of failing to encourage students to think. Examples 
of this neglect were found by Miller (1990) in a study of 
college professors. Miller reported that a preponderance of 
oral presentations by teachers iypically reflected thinking at 
lowcr cognitive levels. 'l'hese findings supported earlier 

NACTA Joumal*June 1999 



work by Fischer and Grant (1983) who reported that 
discourse in college courses was predominantly at the lowest 
cognitive levels, rcgardless of the kind of institution, course 
level, subject area, or length of topic or session. Whittington 
and Bowman (1994) in their study of 30college of agriculture 
professors, reported that a high pcrccntage of lowcr level 
discourse (verbal exchange at the knowledge and compre- 
hcnsion levels) was presented throughout class sessions 
varying in subject matter and course level. Data from the 
study showed that professors conducted discourse at the 
knowledgc (12%), and comprehcnsion (37%) levels 79% of 
the time. These findings wcrc consistent with those of 
Pickford (1988) and Miller (1990) who reported that 
professors conducted 94% and 98%. respectively, of their 
discourse at the knowledge. con~prehension, application, 
and analysis levels of cognition. 

This tendency of collcgc professors to deliver 
discourse at the lowest cognitive levels is unfortunate 
because insmctors have an excellent opportunity to "teach- 
by-examplc" and provide structure for students to practice 
higher ordcr cognitive activity. Thcrcfore, an intercession 
was designed and implemented to enhance the cognitive 
level at which professors tcach in college of agriculture 
classroonis. The purposc of the intercession was to provide 
a non-threatening, yet challenging forum in which faculty 
could begin to read, think about, and discuss tcaching at 
higher cognitive levels. 

What are the Cognitive Levels:' 
A component of the cognitive movement which has 

been studied extensively is defined by Bloom (1956) as 
"higher order thinking". Bloom argued that accomplishing 
highcr order thinking required analysis or understanding of 
the new situation, a background of knowledge of methods 
which could be readily utilized, and some facility in 
discerning the appropriate relations between prcvious 
expericnce and the new situation. Thus, his hierarchy of 
thought progresses as follows: knowledge, comprchcnsion, 
application, analysis, synthesis, and evaluation. Knowlcdge 
and comprehension are considered lower levcl cognitive 
activities while application, analysis, synthesis, and 
evaluation are considered higher order cognitivc activities. 
According to Brookfield ( 1987). mastering thc higher order 
thinking of bvhich Bloom speaks is onc of thc most significant 
activities of life. 

The FaculQ Intercession Program 
Facul ty Involvement 

Participants in the intercession werc faculty 
members i n  a college of agriculture who held a tcaching 
appointment and who wcrc teaching at least onc 

undergraduate course. "Good teachers" as evidenced by 
interest in improving tcaching, exit interview comments by 
students. attendance at teaching seminars, and studcnt 
evaluations of teaching were nominated by their dcpartmcnt 
chairs to participate. From the list of nominees, 30 faculty 
members, whose teaching schcdulcs could be coordinatctl, 
who werc tcaching freshman through senior level courses. 
and who represented all cight departments/schools i n  thc 
college, volunteered to participate. 

Starting thc Process 
Participating faculty werc brought together fbr a 

two-hour "awareness" workshop to share and discuss 
research rcsults from studies of cognitive proccsscs in 
college classrooms. Participants also brainstormed ideas and 
techniques for teaching at higher cognitive levels. 
Discussion generated during the workshop afforded 
participants opportunities to consider higher level teaching. 
Faculty wcrc encouraged to suggcst reasons for discrepi~n- 
cies in cognitive levels reached bctwcen various instructors 
and different institutions in the stutlics. At the conclusion of 
the awareness workshop, participating F~culty members wcre 
randomly placed into one of thrcc levels of intercession ( 10 
faculty per treatment level): Awareness, Resources or 
Development. 

Descriptions of Lcvels of Intercession 
Awareness Intercession - Participants attended the two- 
hour workshop. 
Reso~irces Intercession - Participants in the "resources" 
group committed to reading, on a monthly basis for nine 
months (Scptcmber-May) materials targeted at enhancing 
cognitive level of tcachinp. Specifically, the materials read by 
this group of professors included: Tcaching for critical 
thinking (Chaffcc, 1994); What happened to thinking? 
(Parker, 1993); Thousht and knowlcdee (Halpern, 19x4-- 
selected chapters wcrc divided into two readings); Critical 
thinking: How to nrenare studcnts for a ranidlv changing 
n;orld (Paul, 1993a--selected chaptcrs wcrc divided into two 
readings); Discussion-nietliod tcaching: How to make i t  work 
(Welty, 1989); Methods of teaching agriculture: Learninr: as 
probleni solvi~ig(Newconib, et al., 1986. Chapter 4); and. The 
Students Arc ... (Anonymous). 

Participants in "resources" wcre mailed a form C ~ L C I I  
month on which they were reclucstccl to express :I possible 
application ofthe monthly reading material to theircurrcnt or 
future teaching. The qualitative data gathered from thcse 
responses gcncrated common themes: transforming stu- 
dents, focusing on the proccss of solving proble~ns. 
cncouraging students to reason and think indcpendcntly. 
cncouraging students to apply principles and conccpts to 
their own cxperiencc, questioning the cffectivencss ol' 
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teaching or modeling critical thinking at the University lei el, 
focusing on the teacher as a model critical thinker, facing 
difficulties and barriers in teaching critical thinking, and 
covering subject matter or material versus developing 
reflection and understanding. Selected excerpts from these 
comments are listed below: 

Tratis folmirl P stnrients. 
Although I believe in what I am doing and believe it 
is part of a cumculum based on critical pedagogy, I 
had no idea I was i n  such agreement with people i n  
the critical thinking movement. . . . My ultimate goal 
is to transform students and prepare them to be able 
to answer the question. 

F O C I I S ~ I ~ P  0 1 1  the process o f  sol~il le p1ob1e1~i.s. 
"In Immunology, 1 present many cxperi~llental 
designs and cxpcrimental results to illustrate a 
particular principle until the students can predict thc 
outcomc of an experiment before they see the 
results." 

Focltsirlp on rtie teacller us a model critical rhirlker. 
" I  am changing tile focus [of the course] . . . so the 
lccturc is more probleni oriented in order to increase 
~ h c  students' critical thinking skilis. By 'walking' 
them through the thinking process in class. I hope to 
i~nprovc their thinking abilities." 

"One specific addition I plan to make in my 
Immunology lectures is to 'THINK OUT LOUD' so 
the students can better understand the relationships 
that I see. . . .to provide a structured way to approach 
interpretation of data." 

Development Intercession - Participants selecting "develop- 
ment" volunteered to work intensively in a small group with 
other Caculty members, one hour each month for nine months 
(September-May) to explore teaching that reaches higher 
cognitive levels. These participants were afforded a greater 
opportunity to interact and discuss theories and techniques 
for higher cognitive level instruction than professors in the 
"awarene\s" or "resources" intercessions. Discussions 
focused on the following specific monthly topics in  the fornl 
of workshops. 

Workshop l.\TThat has been learned from the re- 
search? (detailed previously as "Awareness"). 
Workshop 2. Writing objectives across the levels of 
cognition. 

The focus of Workshop 2 ha5 writing instructional 
objectives across all levels of cognition. Results includcd 
instructio~~al objccdvec written by faculty members that 

described an objective for their course written at the analysis. 
synthesis. and evaluation levels of cognirion. In-depth 
discussions were encouraged related to teaching "differ- 
ently" depending on the level at which the objectives are 
written. 

Workshop 3.An introduction to learningstyles. 

Workshop 3 dealt with thc concept of learning 
styles and the relationship of the learning style theory to 
re:iching style and reaching various cognidve levels in the 
classroom. Results included professors' definitions of a 
learning style. awareness of their own learning style as 
measured by the Group Embedded Figures Test (Witkin. 
197 I ) ,  and professors' interpretations of the relationship of 
learning styles to their own teaching practices. 

Workshop 4.Learncrs' styles met through problem- 
solvi~ig teaching. 

Workshop 4 continued with the theme of learning 
and teaching styles, however, problem-solving teaching was 
presented as an approach for reaching all cognitive levels in 
a classroon~ of students possessing a variety of learning 
stjles. Results included faculty members' descriptions of 
present rind future problem-solving techniques for their 
courses. 

Worlahop 5.Sharing your best-keptsecret. 

Workshop 5 W:LS a collection of participants' 
thoughts plus their applications of techniques for teaching 
across thc levels of cognition. The workshop centered on an 
informal discussion among faculty of techniques and 
principles they have found effecti\e in reaching higher 
cognitive levels during classroom discourse. Results 
included faculty members' descriptions of their individual 
techniques and the way in which these techniques 
challenged students across the cognitive levels. Participants 
also discussed modifying each professor's techniquc in 
order for the idea to be utilized across various disciplines. 

Workshop 6.Questioning techniques that reach 
higher cognitive levels. 

The focus of Workshop 6 was the discussion- 
method technique and the use of questioning strategies for 
reaching higher cognitive levels. Results included actually 
involving kiculty members in the experience of a discussion 
techniclue (Icd by a colleague) and reflections on  he 
application of that technique to their own classes. Emphasis 
was placed on encouraging students to develop  heir 
thinking skills at the creating and evaluating levels. 

Workshop 7.Documenting your teaching 
effectiveness. 
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Workshop 7 was a formal presentation by a 
guest lecturer, Dr. L. H. Newconib from The Ohio State 
University, on techniques faculty members can use to 
document their teaching effectiveness. Demonstrating 
excellence in teaching performance by challenging 
students beyond the lower levels of cognition was 
stressed. Results included a videotape of the 
presentation for future use by faculty. Results also 
included interacting with the presenter on difficulties and 
barriers faced to receiving recognition for good teaching 
and being rewarded for teaching at higher cognitive 
levels. 

\Vorkshop &Barriers to teaching at  higher 
cognitive levels. 

Workshop 8 dealt with particulilr barriers that 
faculty face in reaching higher cognitive levels i n  their 
classroom teaching. Discussion focused on brainstomi- 
ing potential solutions to breaking-down barriers to 
higher cognitive teaching. Table 1 is a summary of 
excerpts gathered from participan~q' written comments 
concerning barriers to and suggestions for reaching 
higher cognitive levels in college classrooms. 

Workshop 9.Benefits to teaching a t  higher 
cognitive levels. 

\XTorkshop 9 focused on benefits faculty and 
students gain from reaching higher cognitive levcls in 
college classrooms. Results included faculty brainstornl- 
ing benefits to learners and ideas for achieving their 
goals. 

Benefits of the Intercession Program 
With little or no fornial education in teaching. 

many profcssors are unaware of teaching students 
across levels of cognition and techniques availahlc for 
enhancing thinking in their college classrooms. Yet. 
professors desire to change (Newcomb and Trefz. 1987). 
Thus, educating professors regarding their cognitive 
level of instruction is necessary if change is to occur. 

The faculty intercession program described in 
this article, implemented at any of the three intercession 
levels (Awareness, Resources, or Development) will 
niake a difference in the cognitive level at which 
discourse is delivered in college classrooms. Beginning 
with only the ?-hour "awareness" workshop is astart. In- 
and-of-itself, the workshop design will introduce faculty 
to the concept of improving teaching by moving 
students to higher levels of cognitive thought during the 
classroom situation. In iiccordance with Rogers ( 1995). 
the first phase of integrating a new technique is 
"awarcncss"; simply being aware of teaching at I~iglier 

cognitive levels will make a positive differcnce in challenging 
professors to raise the cognitive level at which they teach in 
college classrooms. 

Faculty individually or as a unit can choose to engage 
i n  the "resources" level of the faculty intercession program. The 
in-depth readings will move faculty beyond the "awarcncss" 
phase and will cngage them in Roger's "interest" and 
 valuation" phases (phases 1 and 3) of the integrarion model. 
Ncithcr the "awareness" nor the "resources" intercessions 
require a great deal of faculty time (which they often do not have). 
and yet both will contribute to enhanced classroonl learning by 
increasing the cognitive Icvcl at which students operate during 
class. 

Finally, faculty can enhance their cognitive level of 
tcaching by committing to the "development" levcl of the faculty 
intercession program. Reaching phase 4 of Roger's integration 
model, "trial". is the value of the "development" level; meeting 
face to face, monthly, for one hour, with otlicr faculty, and 
applying the workshop topics outlined earlier will take faculty to 
new heights in the integration model. Armed with the teaching 
enhancement tools provided through these workshops. faculty 
arc confident enough to reach the final phases, "adoption" and 
"integration", in Roger's integration model. 

Summary 
A growing area of interest for psycllologists and 

educators is that of cognitive processing in college classrooms. 
The cognitive Icvcl at which professors teach, the higher 
cognitive activities in which students engage in ~1x5s. and thc 
professor's knowledge related to classroom cognitive process- 
ing are all a part of and an inlluence on the cognitivc developrnenr 
o i  students. There are nunierous articles on cognitive Ievcls of 
teaching and learning that professors should be using as 
resources. and thcrc are equally as many workshop topics 
designed to assist Faculty with development in  thc :ma of 
tcaching at higher coznitivc levels. This faculty intercession 
program is proposed as a starting point from which professors 
can add a deeper cognitivc dimension to their collcge teaching. 
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Table 1. Barriers To And Suggested Solutions For Reaching Higher Cognitive Levels 

Barriers to Reaching Higher Cognitive Levels Possible Solutions to Overcoming Barriers 
Lack of creativity on part of instructor Instructor musl make concerted effort to obsen7e other 

teachers and e~ilploy a wide m g e  of teaching 
approaches 

Lack of commitlllent to mding and self-ducation on Ren'ard and encourage (i.e. through grades) reading and 
part of students independent work 

Stuknts are seldom challenged 10 higher cognitive Need to encourage higher cognitive learning in 
levels until capstone courses introductory courses 

Not easy on students or faculty to bring about higher Need to rethink curricula and courses across the 
cognitive thought (limits on faculty time and education, university and identi@ feasible and desired cognitive 
--students sometimes do not care) le\~els reached across departnlents 

A "fact" model of teaching, limits that which is thought Lectures by role models- their view of what works in 
possible. the classroom. i.e., presentatioii by "Outstanding 

Teacher" award winners 

Lack of curriculum mterials that move teacher out of Attend teaching workshops to gather new ideas 
"taUc and c h W  mode 

Some students are just tired from working jobs. hlclude more student ni t ing and interactive activity in 
the classroom (create active learners) 

Some students rvant rote learning or a simple straight- Role model problem-solving out loud in class kfore 
fonvard anslver that is always right. giving problem-solving assignnlents 

Students wonder \trhy they sliould know certain points Show relevance of subjects to studenu' lives and have 
students apply examples 
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