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mmﬁuenyonefﬁho.hasfefen been to college probably fee1slhe or she can des-

“cribe what "goes on" in college classrooms -‘However, thokough'descriptéve
e Studies of what actually takes place in these classes are rather scarce.
?*v ln is evident that without an accurate picture of basic teaching ph2nom- -

“'f:‘ ena. further research will lack the necessary theoretical suppcrt.

. The following study.attempts to describe one aspect of the collegiate -

7‘f'£eaching process-fquestioning-;anq focuses_on the cogqitiygf1evels and patferns

rﬁuf;gf professors' questions. The study tries to answer the following:

| 1. What cognitive levels ara elicited by the questions of cpllege in-
structors? .
2. What questioning patterns are present in college instructicn? Do
_these cognitive levels and patterns differ across:
' ) a. Institution types--private and public?

b; Institution size-small and large?

c. Beginning and advanced courses?

d. Subject areas--humanities/arts/social science and math/science/
enginzering? )

3. In eramiring the data develored in the study:

a. Is there a relationship between the cognitive level of the pro-
fessor's questions and the general cognitive level of professor
talk?

b. Is there a relationship between the cognitive lavel of the
professor's questions and_the general cognitive leval of

student talk?

Dascriptive Resexrch on Collsge Teachinz

-

Althouth most professors declare that teaching Ts their maicr orofessional

reSponsib111ty, relatively Ixttle research effort has been devo:i21 %o describing

3
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what transpires in the college classroom. That research which has been dox
on the instructional process is limited and has‘yietded contradictory re-u:".s
L _For example. when examining class size or structure in relation to student
- --achievement, it was generally found that class size'is not a critical varfabie;
T'no one generai method of -teaching produced more or better learning.than another;
- and directed learning seems more effective than undirected learning. (Bigelow

" and Egbert, 1968; Dubin & Taveggia, 1968, Pullias, 1962).

~ McKeachie (1070) examined collegiate instruction in consxderable detail

: Although his overall conclusions were 1n agreement with the above researchers,

?;f&ffw——"~he used a criterfon other than student achievement, and his results were more

. definitive: for better retention,-application. problem solv{ng. attitude change,

' 'and motivation for further learning, small classes seem somewhat more effective
than large, discussions are somewhat preferred over lectures, and student-centered
instruction is gen;raily preferable to teacher-centered.

Research examining teaching in relation to different subject areas is also
Timited. The work of Solomon, Bezdek and Rosenberg (1964).°Kenny (1967), and
Maddox (1970) seems to indicate that differences in teaching procedures do exist-
with regard to discipline, but extensive work in this area is lacking.

Studies comparing actual teaching behavior accerding to the level of the
college course also appears to be sparce. Furthermore, several studies ' vich
investigzted this variable on the Jr.-Sr. high school levetl often found contra-
dictory results (Adams, 1964; Dahiberg, 1969; Goldbold, 1970; Moyer, 1965).

Because there was so little descriptive research on collegiate instruction,
the variables selected 'or this study were carefully chosen. Research on student
rating of instructors tends to show the potential value of instructor-student
classroom interaction (Hartung, 1972; Hildebrandt, 1973; Hildebrandt, {ilson,

and Dienst, 1971; Walsh, 1972; and others), and the research on class structure

Q : 4




- ”f;5ugges:s the 21,2 of discussions and student-centéred instruction (McKeachie,

1979 and others).

" tional process.

b E

Consequently, instructor questioning seemed towbe a variable

* which might réveal .an accurate picture of a portion of the collegiate fnst;yc-‘

e

This decision to sgudy questioning be@avior is supportef in studies of

. auestioning in high school classes.

Frequently the researchers found that the

:;.Igreat majority of all teacher questions were on the lowest cognitive level

(Adams, 1963; Bellack, 1966; Davis & Tinsley, 1967; Rogers, 1972 and others),

yet ques‘fons “11; ting abstract thinking seemed to be the most effectfve for

moving students to.ard nigh Tevels of understanding (Furst, 1967; Gall. 19705

~and others).

In general, the great bulk of research over the century has suggested

that in fostering

-he important cognitive and affective outcomes to which colleges

are committed,':hg instructor's questions may be a crucial factor. On both ele-

mentary and second.ry levels, questions have been shown to relate to critical

_ thihking, to achie ement, and to attitude'ioward the subject. On the college

level, however, th-ir role in the teaching process has been only superficially

1evaluated.

Given tne wm.ortance of analyziny a proressor's questions, then, one must

certainly ask how -his behavior differ; across a my]tiplicity of variables. Does

instructors' questioning behavior change over the course level? Among subject

areas? Across institution size? Among institution types? This study attempted

to shad light on these questions.

firom each of the

sthall oriva:e.

Sample

In order to generate broad descriptive data, the study included one school

following categories:

[t4

large public, small public, large private,

o

——
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" The schools in;luded in;tbestudy were:
#1 Large puﬁlic; enroliment_ approaching 20,000;
#2 Smél} public, enroliment slightly less than 8,000
#3 Large private, enroliment over 10,000 o
#4 Small private, ;;;OTIment less than 700
| There can never be a totally adeguate sanple.'hdwever. and one of'ihe
inadequacies of the current smaple concerns the range in the sizes of the in- .

*;.N_stxtutions. Within the public and private categories, the range in size is

~

00 sufficient. It was not possible, however, to maintain this range between cate-
F}w¥$~7-"gbries. For example, the small pub11c scheol is not substantially smaller than’
the large privatg school. This must be taken into account when interpreting the

s . data on the institutional size variable.

Data Gathering Procedures

From‘each of the small schools, 5 professors were ndomly selected;
from each of the large schools 15 professors were randomly selegted.. No attempt
was made to control for discipline. | o

Each randomly selected®professor was telephoned to confirm his participation
in the study and to establish which cliss would be audio-taped, In most cases,
the professor had ro preference, and this made it relatively simple to get an
even distribution ~f beginning and advanced classes. The dates for taping were
spread over the serester; one tape was made during the first week of class, one
during the week before final exams, and two somewhat equally spaced between these.

Considerable discussion was given to the auestion of whether or not to
inform the professors of the taping scnedule. Lamb (1970) studied the effects
of three different observers' presence in the classroom on the auastioning pat-
tern of seccnd year pros.tionary teachers. He ;oncluded that different obser-

vation conditions do not affect the questioning pattern of teachers exceptl in

ERIC | - 6
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. one instance; teachers observed for an expressed

administrative purpose of

'contract renewel asked a significantiy higher numbor of op1n$on quest}ons than )

teachers being observed for an inserytce purpose. Since this study carried no

. an external condenser mlcrophone was used.

o«

57 overt threat, and since the professor had no knowledge of wha: was belng studied
' other than “college teaching.“ it was assumed that knowing when he would be taped

. would not aooreciably affect his teachxng. One portable cassette recorder with

-

Thus the study involved a sample of forty professors drawn from a popula-

“large“ schools, ten from “small" schools.

. tion of full -time undergraduate faculty at four 1nst1tutions. ihirty were from

¢ a

Data Analysrs Procedures

Each tape was coded ftrst using the Amidon

Hultiple Category System (Mcs)

(Appendix A). This data was then placed “in 3 24x24 matrix (Appendix B) and

percentages computed for each category. Vhile coding the MCS for each question

Aschner-Gallagher Syszem for C]asszfying Thought

Classroom Verbal interaction (A G) (Appendix ).

asked by a professor, the researcher coded a further breakcdown according to the

Processes in the Context of

These observations were then

recorded on the Aschner-Gal]agherrtally sheet (Aponndix D). A sezond researchef

then coded a random c<ample of at least ti.o tapes

Taxonomy of Cogn1tfve Sehavior (FTCB) (Appendix E
of the FiCB contains several items, and the devel
that these are accurately sequential within the m
number of teacher and pupil ta]fies for each majo

Thus for each professor, four MCS mitrices,

least two FTCB displays were available for analys

rer professor using the Florida
). Since each ”aJOP category
opers of the system d- not report
ajor categories, the total

r category was comouted.

four A-G tally sheets, and at

is.

The NCS matrices and coding sheets were then examined te ascertain the

P
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. profgssor“s questioning pattern, It was possible,to group these patterns

"into seventeen distinct croups, plus one group of "other“--patterns used '

" very infrequently, and one group of "no questions asked."

. _ ® Statistical Progedqrég

W

Several different statistfcal'proceQures were'employed in examining "the
”“cognitivellevels and questioning patterns: In dealing with the cognitive

levels elicited by the questions of college instructors, freguency count, mean,

’_and simple T test were used. To describe the questioﬁfﬁg patterns present in

college instruction, a cross-tabulated frequency count was made. And a chi

square was used to describe the differences in these patterns across the variables

[=d

. of institution size and type, course level, and discipline. H
fo determiné the relationship between the cognitive level of professor‘
questioné and the generq\ cognitive level of teacher and student talk, a Pearson
L ~ Correlation Coefficient was computed. | R o

Instrumentation

Amidon Multiple Catzagory System (Appendix A)

-“\\\; A; This system is a modification of the Flander's ingeractibn Ana}ysis System.
Sub-head}ngs are added to six of Flander's categories and an eleventh category
is added which brozis Flander's category ten {silence or confusion) into sep-
arate categeries for each process. A rerson uséng t;e 24 categories described
by the system enters the data into a 24x24 matrix instead of the 10x10 matrix
used by Flanders. .

Category 1--Accepts Feelings, Category 5--Lecture, and Category 6--Gives

Directions, are identical to Flanders'’ system.- Category 2--Praises or Enéourages.
is-modified to revlect Hughes' ideas about public and private c;iteria {Hughes,

1959V, Caotegqory 3--Accepts of Uses Student Ideas, was modified according to

Taba's levels of thinking concept (Taba, 1964). It divides thought processes

>
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ﬁl;;JLiaté description, inference.'and‘gengraiization.*‘ The fpur major categories

iétiffrom Aschner and Galiagher’s system--Cﬁghitive memory, convergent, divergent,
. and evaluative-were used to modify Flender s category 4. Ultimately, thgseﬁ ‘
:;:fare based on Guilford s structure of the intellect (Guilford, 1956). Furthgp'

- “deiSCU$Si0n of these categories will oe given under the discussion of the Aschner-

Gallagher System. Category 7--Critigizes or Justifies Authority, is modified

R . . 3
- . in the same manner as Cgtegeny 2. Categories 8 and 9--Student Responses, are

modified in the Same manner as Category 3. Category 10 is now silence. Cate-

~gory 11 is confusion.

Because of thase alterations, it appeared that the use of Amidon's system

4

would yield a significantly more detailed description than weuld use of the

more simple Flanders' system; this was especially important thh respect to the
&

~ questioning categories, as was noted previously.

keliabiiity--Light discusses the determination of inter- and intra-rater

- reliability wiéﬁ matrix systems (Light, 1973, pp. 318-381). He notes that the

simplest measure of agreement between two observers is to take the raw proportion

of an agreement, but that this measure is independent of the observed maiginals

. {p. 331). He suggests that a more appropriate measure of reliability in such cases

- ,¥s a variation of chi square, Cohen's V.

K= 0o ‘e where fc = chance frequency

He writes that

K essentially compares the observed entries on the main diagcnal
with the expected entries on this diagonal, where the expected
number of entries is computed from the standard chi-square mul-
tiplicative model of independence. It thus avoids the problem
N\
*The researcner experienced severe problens witn the subscripts to category
three and ultimately omitted these subscripts.

9

-



il o ENE TUAPIERSRISTRIE SR | L TR TR T ..

of beingtgffec:ed Qy thetgepartures of observed n namber of responses
« in the 1*" ~, and the j column ¥rom exnected n on the off-djagonal
cells. < takas the value of zero when observed egéeement equals. expec-
ted agreement, and it takes the. value of 1.0 when all responses fall on :
the main diagenal. [t becomes negative when the ¢bserved responses g
have Tass- than "chance" agreement, its 1imit depends upon the margina)s o emae

- -of the teble {p. 331). - ) _ BN
- ‘The nead to use such a computation rather’ than 3 single proportion of agree- e
L ment is quite apparent »hen one considers that a great percentage of most classes e

is teecher lecture, and to ignore the fact that by pure chance one could obtain
A vgry high reliebi’xty would render the cnmputation ‘ihvalid.

Even thouzh & is an extremely conservative measura, an inter-rater relfa- . .l

- ability of 31 and intra-cater reliability of .92 were obtained These were

'fis - cons {dered acceﬂtéb‘ \ - e

* H
n 0
: . RS T
i . P S UM 1 F
- h.—'-n&.'n..".u.'.d_r,‘él.

Fo]

-?:f-‘{_. Florida Taxcnomy of Zoanitive Behavior (Appendix B)
- The FTC3 is a sign sssetem (frequency of behaviors are not indicated, rather
presence or absence of_the behavior.within a given tjme span) based on the the-

.« oretical model develaped'by Benjamin Bloom. It provides a framework for observ-

A

Aschner-Ga}lagner Sv.tam for Classifying Thought Processes in the Context of
. Classroon Vavhal Ine raczion (Appendix (' ,

ing and recording th: cognitive behavior of the fnstructor and students. : (
i
é

This instrumen- was developed to assess the quality of thinking that is
elicited and e;press:d in the classroom. There are five primary sets of cate- | :
-gories for classifyiry what is said and done in the classroom. ?our of them,
cognitive mamory, corvergent thinking, divergent thinking, and eva%uative think-
_.ing, are based qn the theoretical model of the operatlnns of the 1nte11ect de-
veloped bj Gu11ford (19:6) The Routine _category contains beﬂ/viors of 1nterest
to the deveTcpers wnich were not included in the above four groups. Each of O

‘the five categories nas a set of subcategories. Sore of these subcategoriecs 2re

!
[N - !
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further divited,
In" using the A-G sxptem, the researcher has reversed the developers ' g
order of the Evaluative end Divergent categories fnr ease_ in coding This
S .

:NV ey reversel makgs them pera!1el to the HCS 4a.b.c.d groups.

eliabiTigg--Aschner and Gallagher give 2? instructions for computing

' reliabilfty. Consfﬁering the nature of the present use of the system, a
'm_h_msimpljjfercentege agreshment was considered seffiﬁient. The inter-rater re-,
5 1iabiTity was .37; théﬂintra-rater re.xability was .93.

B RESULTS
IR -~ \ ‘
| ’ . ' General .escriptive Data .
-». & 'The portion of total-class time spent in professor quéstioning was deter-

mined by  ming tha percentage in all subscripts of category 4 (Professors’
Questions) ¢cn the Amidon~Multiple Category System (MCS). Table 1 ilTustrates
both means and star 2ard deviations‘fer each inetitution in the sample, for

- begfnning and advar zed courses and for the two discipline groups (humanit1e$/

- social science/arts and math/science/engxneering)

L 4
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TABLE 1

© PERCENT OF TOTAL CLASS TIME
SPENT IN PROFESSOR QUESTIONING

Wooeet L P S
P A I L

_ X S.D. N
B By School ' > '
T large Public . 3.68 2.9 5
© . small publie . oo 4.99 .32 5
Large Private 2.04 2.23 15
= ~ small Private . 5:8I 8.49 5
.?’ px;piscip]ine i i ’
f::“ | ' ﬂd%h/Science ‘ o 2.48 2.28 14
| Humanities/ N .
Social Science B Y 4.40
| .. By level -
Beginning . ' 399 4.50 20
Advanced 3.30 . 3.16 26
£
Total - ) 3.65 3.86 _40
The range of the percents 3f total class time spert questioning was .03
f to 20.80. The values of .03 and 20.80 were single cases: If these two cases
. are omitted, the range is .20 to 9.20. .
There is no significant differenc€in the ‘mean percentage of the’ total class
time occupied by professors’ questions across ahy of the variable§ examined.
. @

| .'f . \ | ' 12
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Cognitive Levels Elicited by the
Questions of College Frofessors

Thé amidon MCS was used to determine the cognitive levels elicited by the

questions of college professors. In this system, questions are ranked accord-

“ing to the type of thinking elicited. Cognitive memory (4A), Convergent think-

%;;199 (48), Divergent thinking (4C), and Evaluative thinking (4D). The following..
‘“tables describe the percent of questions present in each of these cognitive.

- levels and how they vary across 1nstitution type, size, course level, and dis-

TABLE 2 bty

PERCENT OF TOTAL QUESTIONS IN EACH
COGNITIVE LEVEL BY INSTITUTIQNS

Cognitive Questioning Level

. ' Cognitive Convergent _Divergent Evaluative
Memory Thinking Thinking Thinking
- _ _(4n) (48) - (4¢) (4D)
Large Public 80.13 - T 15.42 1.9 __2.45
. . , “
Small Public 91.51 7.95 0.28 0.26
Large Private 81.95 12.89 3.60 __ 1.56
Small Private 80,33 14.39 2.80 2.48
Column X _82.33 - 13.40 2.43 _ 1.85
K / "Results o . .

The overwhelming percentage of all questions asked by college professors,
regardless of institution were on the lowest cognitive level (4A-Cognitive Mem-
ory). The grand mean for this level was 82.33%. With the exception of the
small public institution, the means for level 4A were between 80 and 82°. The

~small public college had a level 4A mean of 91.51%.

o



ER LT KN Y
ey

12

. This same css..tbution was also Seen across the levels of Convergent
thinking (43), Divercent thinking (4C), and Evaluative thinking (40) the
'ig;l§ggg,gubli;. large private, and small private collegas appear fairly close
_hfin'percentages; whé;eas'the small public school hasiconsistently fewer of the
i B

5?  higher level q¢estions.

. When using a t-test to. determine the differences in cognitive level of ques- '"_:

_ i;ﬁnfbund. Questioninﬁ 1evel is thus independent of institution type.

n}ﬁf:fn=f~f When grouping <he 1nstitutions as small.and large and performing a t-test
1ffff““_‘“‘to determine the diffarence 1n cognitive 1eve1 of questions, it was found that
J%ﬁ?%if -questioning level 43 (Convergent thinking) does di ffer across the variable of
e ~{nstitution size, with large schools having a sxgnificantIy higher percentage of

questioning time spant at the 48 level /

 * Since ther2 wac little difference in the indiv1dua1 cognit}ée levels of

qQuestions acrass th2 variables of inst*tution s1ze and type, chi square anal-

ysis was computed t3 determine ‘whether discrete instwtutions/were 1ndependent -
'b | of questioning Tevel. ) fﬁ

Nhen comparing 111 four institutio:s over the four qugﬁtion1ng 1evels, it was

found that institqtion is, in fact, not independent of qqésticning level. Whereas
a t-test did not irdicate a significan:_differencé for eéch one of the cognitive
questioning levels individually, taken togetﬁer a 1ack pf 1ndependent is shown:

X% =27.09. df = 9. P& .01 (Appendix F)

The large private 1nstitution has a high 1nc1dence of 4C (Divergent thinking)
questfons and the small publwc instituzion has a low fncidence of 4C (Divergent

thinking) and 4D {Evaluative thinking) questions.

14
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 Differences in Percent in Each Professor

Cognitive Questioning Level Between
Beginninj and Advanced Courses

- TMLE3

o« ~ PERCENT OF QUESTIONS IN EACH \ |
| PROFESSOR COGHITIVE LEVEL BY
* BEGINNING AND ADVANCED COURSES

Questioning Level

: »__wmﬂ_,-wTCognifive Convergent. Divergent. = Evaluative

Memory Thinking Thinking ~ Thinking

_ (4A) ___{48) {4¢) (4D)
L Beginning .~ "7 - 82.43 12,71 3.05 1.8
©SIm0 . ___ Advanced T B?2.22 14.08 1.81 1.88

_Tota) .'_ 82,33 13.40 2.82 1.85

.‘-- )

~ -Results

bgtween begfnhing and advanced courses no?significant differed&e'was found. It
" should be noted th:t level 4A (Cognitive memory) is almost identical on the two
levels and that leval 4D (Evaluative thinking) fs also almost identical. Level
4C (Divergent thin'ing) is somewhat hicher in the beginning courses but no; sig-
nificantly higher. | | |
T-fests of the differences inlberccnt in ea;h cognitive questioning level
between beginning gnd advanced courses within each .discipline group (science/

- ~ math/engineering and humanities/social scie@ces/arts) were also calculated. No

significaht_&{?féﬁénEés were Tound on any questioning level. .

15

When performing a t-test for difference bet&een'means in the questionfng levels -

emeaT
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,nubifferences in Percent in Each Professor Coonitive
: Questioning Level Between Disciplines . ‘

_ ... TABLE 4 - . B ﬂféi
' PERCENT OF QUESTIONS IN €ACH - B RENGES
COGNITIVE LEVEL BY DISCIPLINE ] |

? Questioning Level

Cognitive Convergent Divergent Evaluative =
Memory Thinking Thinking Thinking
(i i) R ¢
. __Humanities 19.78 14,40 - 3.35 2.51 o
Math/Science 87.08 _ 11,57 0.73 0.63

|

Results o
——————— Cognitive questioning lev%l 4A (Cognftive memory) is significantly different* |
- (at the .03 level) bSetween thextwo major discipline groups--humanities and math/ ool
= science. In the math/science/engineering group professors asked significantly
.. more low level (4A. Cognitive ory) cuestions than Bid the humanities/social

~science/arts professors (Table 4). It must be noted,'however, that both groups

‘.il o ~essentially asked a2 high number Ef Tow level questions.

Y
-
.

On the other'questioning-leveys. however, no significant differences were
s foun.. . | b ) ‘ S o |

| - Alternative Mescriptive Data
on Professcr CQuestioning

[

In order to examine the questioning behavior of professors in a somewhat
more detailed manne~ than was possible with the MCS, the Aschner-Ga\lagher system
was eﬂploye to analyze only the profe<sors questions, not the entire class
session.

This systey in genétgl‘yiQIHS a more detailed breakdown df each subscript of

the questioning Xategory (8) in the Anidon }CS. ‘Additionally it adds a fifth

16
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:hﬂ,categony’ "Routine.” As noted in the description of the instrumentation, the
~TMES groups most ra.tine questions into the 4A (Cognitive memory) category.

"It treats rhetorical questions as lecture and humorous questions as 2A (Praise,

“ft no criteria). The A-G system brings both of these'(rhetoricai and humor) under

- - LT T

‘,ﬁﬂ%—_-—the major headxng "POutine", eaci, has its own codxng category. Although these

qoﬁ\;;:vdifferences account for only a small portion of the questioning, they do give

N o —— ’\

T a sl{“‘ny‘dffforent picture of professor questioning than the MCS g1ves. If
ii:a future researcher is particularly interested in routine questions as separate . _
o "~ from cognztive meoory questions, he may wish to add this fifth category to the hféi
;,Igftmcs. . . (
:_ It ust also b: noted that with the MCS a single question may be tallied three - i“%
,F:ff;'”mm times if it is of nine seconds duration, whereas with the A-G system questions_ -
~.are not tallied by duration but by a shift from one category or subcategory to
~ another.. Thus a nine second question calling for fact-stating would receive only

one Cognitive ;=~ovy/fact stating code whereas in the MCS it would be coded as

three Cognitive merory tallies’ (4A, 4A, 4A). This accounts for the slight diff- .

e y

erences in percentgges in the major categories.

TABLE 5
PLRCENT OF PROF_.SSOR QUESTIONING

EPISODES IN MndOR CATEGURIES
OF ASCHNER-GALLAGHER SYSTEM

* . . Percent of Total
Questioning Episodes
Coanitive Memory (1) 62.67
* _Convergent Thinking (I1) 13.72 “
Rivergent Thinking (111} 2.34 ’
Evaluative Thinking (V) 2.50 ' .
Poutinz (W} 13,71




" _'ff‘fB_e.Sy.lSE. |

It is seen that regardless of‘the classification system used, thc majority

Lféof ali professors questjons are on the lowest cognitive level. Using the

- ~A=B system. it is further noted that of those questions on the lowest level,
r3§$.10 percent of thase are designod to elicit a statement of_facts from the

. students. No other particularly unusual findings are seen. |

Mo correlations vere nade between the data obtained from the A-G system and S
"J:che MCS or FICB systems. A-G was_used simply to provide a more descriptive s

“analysis of the overall sample.

Discussion of Resuits

CognitiVe 1eveis of. professors' questions

3

?§;~ﬁ'-" . A 'small portion of most coiiege classes is spent in professor ﬁﬁéstfoning——-———~*———-
-~;.o:4 (X = 3.65w, S.D. '°5), with 1itt1e variation across institution type, size, -
> course level, or diSCipiine. This percentage is considerabiy Tower than has
‘ been observed.at the high school Ievel The percentage alone is not sufficient
- .. as an index. houover. but Juxiaposed with other variables which will be discussed
later, this figure becomes. important. The great majority of the questions asked
by professorc ore it the lowest cognitive levcl (¥ 82 337). In fact, oven
556“ of all pcofcssc*s questions ask for a-simple recall of facts. These find-
ings are congruent wTth_past research oﬁ questioning . .
‘ Since the ]1tCthUXQ on questioning suggests a relationship between pro-
fessors higher ievoi questions and student outcomes such as achievement. posi-
tive atpitudes tou ward the subJect. and critical thinking, this may have impli-
. cations for facuity development. Because it is apparent that professors ask -

mostly vers Yoo Yevel aquestions, it appears that they are not generally utiiizing

»

U

. ’ € -
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mw"'questioning to fts fuTlest.extent. The current level may be effective for
fi; «knowledge acqu1sitlon, but if critical thinking, for instance, is valued as
, tJ?fian outcome, then different levels of questioning need to be considered. It may
"~ be of interest to future researchers 0 study whether or. not such outcones as
" critical thinking and positive attitude are,’in fact, stated goals, and to study
."”ohéther or not professors' questioning differs in relation to the.variability of
~ these goals. | ' -

. PP

"‘f_”these data, it was found that although there appears to be no significant diff-

rf erence in the cognitive levels of professors' questions between public'and pri-

n

levels between smali and large schools. A chi square analysis performed over

the entige data sample showed that, questioning levels were not independent of

~inst1tution, that 1s, they did-in fact-doffen_acnoss—each_sepgr;te institution.

"One sees that professors at large schools_ask more convergent th)nkxng questions
o (suchuas "What is there abth the'oos{tion of New York City which accounts for _
its importance?”") than do‘professors at small schools whfcﬁ may indioate, as
— - suggested earlfer, a difference in institutional goals, or_it may indicate that
professors are adarting their Eeaching to different types of stuoents. Future
-researchers might_be interested in how much impact the academic or social char-
; acperistics of the students have on teaching. . ‘ .;, o~ o
| Although differences in professors cognlttve questiontng 1eve15 were dis«
covered between institutions, these were not present between begtnnrng and ad-
. vanced courses. MNot only was there no srgnxf1cant difference between course
.1eve1s, but there was, fn fact, a very close rélationship. One might expect

beginning courses to deal with more factual informat on than advanced courses

and for advanced couises to synthesize and relate these conceots

. “ . .
- Q - 1 9

fiii%{l-~ . Added to the problem of goals is that of institutional type. in'examining__ 7

vate institutions, “here does appear to be a difference in professor questioning'

& - ————
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and to draw hypotheses and conclusions frem them; but this did not happen.

The study then tested the possibility that there was a difference in questioning

.w;;g;evels_between.beglnning and advanced classes within each discipline group, -
' 5i;;he assumption being that in linear and sequential disciplines such as mathe-
»ftmetios. science, and engineering, one might find more low level questions in
" the beginning courses and more high level questions in advanced courses. o

.. questioning differences were found, however, between the course ievels within

4§-the two. discipline aroups. Apparently orofessors' general questioning strategies

do not change from beginning to advanced courses, regardless of the subject be-

Eﬁjﬁng taught.

When examining the differences in gquestioning level between disciplines. the

. only variability was found at the cognitive memory Jevel, with science/math/”

._--engineering professors askxng a significantly larger proportion of low level ques-

put strong emphasis on the memorizatfon of low level concepts and facts.

tions than the hemanities/social science/arts professors. These results concur

e’

. with those from othzr studles. the disciplines of science, math and engineering'

~

There are several possible, exptanations fof this heavy reliance on low-
'1eve1 questions: 1) Tlow-level questions are by far the easiest to ask, 2)

professors may often use Tow level questions.simply to "wake up" the class

(such questions as “Are you with me?" and "Did you all get that?" sometimes

serve this function), 3) low level questions generally bring predictablé re-

sponses from the students and thus may create a more comfortable situation for

the professor, 4) professors may not recognize higher order questions. Thus,

if the professor is actually attempting to facilitate critical thinking, for

example, but is uncomfortable with higher order questions or cannot easily

formulate then, .oculty developers may wish to include the topic of questioning

>

20
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“f‘ in their programs.

‘ ' Researchers may also find curvilinear relationship between critical think-
-7 ing, for example, and higher level questjons._ There may well be an optimum -
"~Tff"*proportion of high‘and low level questions and that either extreme is less

than optimally productive.

™

g;l;§ﬁé~:_ ' Questioning Patterns Present in College Instruction

Another potentially important aspect of questioning behavior is the ques-

' tioning pattern. What does a professor say immediately before he asks a ques-
tion? What kind of question does he ask? Yhat happens immediately after the
:Efj7- “question is asked? To begin to answer these questions, the primary (most frequent)

-and secondary (next most frequent) questioning patterns were isolated from the

MCS tally sheets. These were combined into nineteen groups.

t

T
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: TABLE 6

ORDER OF FREQUENCY OF SUMMED PRIMARY
~ AND SECONDARY QUESTIONING PATTERHNS

" OF COLLEGE PROFESSORS

A s e ey W e

T

“ 1.

12.
. 5-4B-10-5

14.
15.

16. .

17.
18.
19.

5-4A-5

(5-4B-5)
5-4A-10-5
5-4A-8-3-5

'5‘4A"9' 5 - ’ >

5-4A-8-5

5-4A-8-4 (5-4A-9-4)
5-4A=8-24-5 (5-4A-9-3-5)

5-48-3-2A-5 (5-4B-8-3-5)
5-4A-8-2A-5 |
5-0A-10-GA

§-42-9-9-5 |

5-4A-9-3-4A(b) (5-4A-8-3-4A(B)

5-4A-8-2A (3A)-8 (9)-5
§-48-8-2A-4 (5-4B-8-2A-4) .
5-4B-9-9-2A-3-3-5
5-4A-10-10-9

No questions asked

Unusual patterns used only once.

10

LA

= Sjlence

.Professor uses“or-

‘Student giveé answer to

Legend

 Professor praises

Y el

accepts student ideés;\

Professor asks cogni 1ve '
memory question

‘Professor asks convergent
- thinking question .

Professor lectures

Student gives ansier fo
a question directed
specifically to him -

a question which was
asked of the total class
(a questioh vhich any
student was free to arswer).

\

\
\
\

\

\

each institution, course level,

L4

S
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(A detailed cross tabulation of the frequency of each patterﬁ across

and discipline may be obtained from the |



... yesearcher.) A brief description of the five most frequent patterns appears

below. B \ o °

1. 5-4A-5 ~ Professor lecture followed by cognitive memory
(5-4B-5) or'c;nvergent thirking question followed by

‘more lecture. ) | | "

2. 5-4A-10-5 - Professor lecture tollowed by cognitive memory

3{?;?;;5”uﬁ... '- question fqllowed by silence fol dwgd b} lecture.

-§;§;37_7"fm” 3. 5-4A-8-3-5 .Professor lecture followed by cglniti#e memory

~3}quf]m;; - question followed by a restricted* student

ikii' :' | respoQ§§ followed by angacceptance or use of

R - the student's idea followed by lecture.

o 4, 5-4A-9-5 Professor lecture followed by cognitive memory
question¢followed by unrestricted** student
_response followed By iecture.

Si- 5-4A-8-5 Professor lecture follow;d by‘cogniti;e memory

.o B question followed by restricted student .

response fol]awed by lecture.

L RS

Results’

The most feequent questioning pattern of college professors involves lec-
w turing,-asking. a IoQ level question; and then lecturing some more. Often this
return to lecturing §fter @ question was to give additional information to aid

the swudents in ansxering the questton. At other times the professors simply

*Restricted student response - statement or answer to a question,
directed specifically to a particular student,

**nrestricted studant response - statement or answer to a question which was
‘asked of the total class and whxch any student was free to answer.

[ Y
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fffj:QQSFered their own qdestiens. It must be noted that these were not rhetorical

 §uestion§.‘since rhetorieal questions are coded‘as lecture with the MCS.
-Consistent with both primary and secondary questioning patterns, the pro- .-nf“;é%

’“:ﬁ“?fessor s question followed a section of lecture. On occasion professor ques- - o

L;Q;;ugjqns would follow student responses, but these were not of primary or second-

-~ - ary frequency. ' | . - i : =

ST L TABLE 7
- e : _ - s
FIVE MOST FREQUENT SUMMED PRIMARY AND

SECONDARY PROFESSOR QUESTIONING PATTERNS .
T i ’ Pattern Percent of Total Primary
L _ Number and Secondary Patterns i
o ] . 18.08 o ‘
- ) 2 : 13.65 t - : .
“ 3 10.77 -
L - i 3 10. 38 .
e “ : > - - 8.46
| | “Yotal _
_1-5 61.54

-

'I.. These five most frequent summed primary and secondary professor quee-
tioning patterns accounted for 61.54% of a11,patterns;‘ Nhep sum@ing patterns
1 and 2, neither of which inVolve any student response, 31.93%-of all ques- | -
tioning patterns of prnfessors elicit no student parttcipation.
Due to the small expected frequencies in patterns 6-19, further analyses

. were performed’using only patterns 1-5. : : .

-~ : -
.
. B
» .
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Differences in Profezsors‘°0uestioning
Patterns Across institutions ' o

ot

v TABLES | SN

-FREQUENCY OF SUMMED PRIMARY AND SECONDARY
QUESTIONING PATTERNS 1-5 BY INSTITUTION

_ Pattern Number

T2 3 ) 3 s

Large Public 7 6 M 7 8 _ "

= Small Pubtic .~ 12 9 4 1 4 o

sl Large Private 14 20 13 3 7 -

. °__Small Private_ 4 1 o & " 3 - |
S  2.43.6329 df =12 p .00

SR Tabla 8 shows that with summgé primary and secondary questioning patterns. ,jri“‘

"‘ s, questioning patterns are not indeéendent‘pf institutions ( p< .OO])jtf\ T, -

fffff_Z' ; T. 1argq#;rivate institution has a high frequency of patterns 2 ‘and 3-and a . ifgg!ﬁﬁlff

moderate frequency of pattern 1. The large public institution has a high fre-
quency of patterns 3 'and 4. The small public institution has a high frequency
? of pattern 1, and the‘sma11|private has a high frequency of pattern 4. (For

. patterns descriptions, see page 26.)

Differences in Professors' Questioning
Patterns Across Course Levels
TABLE 9 .
\ ' . ‘
FREQUENCY OF SUMMED PRIMARY AND SECO!DARY
QUESTICNING PATTERNS 1-5 BY COURSE LEVEL

“Pattern Nurber ) -
1 2 3 [ 5

Begimning .. ¢ 17 15 7 7
T | Advanced 22 6 8 9 13

y N\

' > 2 =14.8230 df =4 p& .01

ko . 25 o
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ResuTts

Primany and secondary questioning patterns 1-5 were summed for beginning _ P,

irf;@?é"[_"anq:advenced courses. Table 9 suggests that the summed patterns 1-5 are not |

-~~{ndependent of cbyrse level (pe .01). Beginning courses have more patterns 5

o f2 and 3; advanced'éoprses have mpre patterns 1 and 5. ; U?EZ

. < Differences in Professors' Questioning
, - | Patterns Across Disciplines ; .
S - / L. CTBLE N0 T T

£ o FREQUENCY OF SUMMED PRIVARY-AlD ssgormARv R SRR
SR - v QUESTIONING PATTER!S 1-5 BY DISCIFLINE- | -
e - . s S i

e ] . Pattern Number
e N ' I 1 -2 3 4 5

L g .
» [
\~ . ’ (Y 2 - _.

Humanities 17 3 .1 7 15
Math/Science . 14\ 10 - 9. 9 5 ’

b Bkt L

2.q 3.93515 df =4 pS .4 . s

-

Results - ' " _ .
'érimaey and secondary questioning patterns 1-5 were summed for the two
discipline ¢vrrins - From Table 10 TRE cieav that even when comparfng the five

most frequent pattcrns, nuestioning patterns are independent of discipline.

Discussion of Questioning Patterns , )

° ~+ The analysis of the questioning patterns present in college instructiga.
shows that the five most freﬁueptiy used patterns accounted for 61.54% of all
questjoning patterns. The first two pf these patterne acco&gted for‘nea§1y“32¥
of a11-question1ng patterns, and neither of them elicit any student reépbnse. The
analysis of the first five questioning patterns ipdicated no dif?erenpes 2Cross
the.two'discipljne groups. Differences ware found across institutions and course

levels, however. - - - . >

Q » " 26
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égattern éz (lecture--low level qpestion--silence--lecture) In the'large

s

-

Tf‘howevér. . | .
In thejsmal% private. school, questions were more often anres;ed"to the "
~}{ft°t3‘ class. In this school the most frequent pattern was #4 (lecture-=low | . ’;Q*
—'”“f“level_question--unrestricted student response--te;ture). Seldom was a specific
‘student Eglled on t2 respond in these clas#es.
ham_¥\- Differences in questiohing patterns Q;re aiso found between beginning
) and advanced courses. In beginning coursés, proféssors'wait more oit.:n after
'559*' a question (patterr #2: lecture--low level question--silence--lecturz), per-
. haps having more pctience with the.beg5nning student. They also tend to call
N on specific students (pattern #3: 1lecture--low level question--restricted
student response--tse of student's ideaz--lecture) and accept 0r use the stu-
dents’ ideas more often. | o ~
Professors in advanced courses, on the other hénd. tend to use pattern
'E;- . #1 (lecture--low level &uastion;-lécture) and pattern ¢5 (lecture--low level
5 question--restricted student respoﬁse--?ecture) more frequently. The higher
.frgquency of these patterns may suggest that the material is more difficult
and thus each cuestlon reods elaboration before the student can answer it.

L,

The restricted student responses may suggest that by the advanced courses,

.o v @ :;17
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m “-professors ko4 the students’ names and call on specific people, rather than
| .. _._addressihg the question to the class as*a’Whole.
The general finding that professors seem to rer on fairly restr1ctive ' e

;qyestioning patterns -- those eliciting no, student response or those which

"‘are a. simple 1ecture—-questione-answer--1ecture sequence--might imply that
‘é professors ‘are not aware of the potent131 of their own questioning patterns. .
Qf_Durxng conferences with several of the professors in the study, most indicated ';;;5

‘“*they had never given any particular thought to this aspect of the questioning

J”PrOCQSS and consequently relied on a ‘few patterns which seemed confortable to
- chen. . ‘ o o
“TTT. | Although the potential impact of questioning pattern has not yet been )

_-determineé\ it seems possible that what precedes and follows a professor's ]

. .question may well catermine how that question affects students. ‘That is, the
pattern “lecture--Tow level question--student response--lecture"” may glve the

| impression that the professor is checking up on the students' preparation for
the class; whereas if the professor fo‘lowed the response by an elaboration of
the student's idea. it might suggest that he was attempting to involve students
fn the actual contcnt of class session--two totally different strategies. The

sequence of questicns over a class period may also be an important area for

investigation.

~

Relationship Betwcon the Coanitive Level of
~ Professors’ Questions and the General
Cognitive Le»07 of Professor Verbal
Behavior and Rtodent Verbal Gehavior

Since the literature on questioning in elementary and secondary education
seemed to point to a relationship betwean student thinking skills and/or

achievement and the cognitive level of the teachar's questions, I atterpted

28




;?fto;relateithe cognitive levellof professors' questions as measuredlby the
:;ﬁmiqog_Mcsito4bothisto§ent;and_professor_cognttiye levels os_measurod‘byQth
ETCB. L ' | |

A Pearson Correlation Coefficient* was’ calcolatnd between each cognitive
;;_questioning Tevel of each professor (4A,8,C,D) on the MCS and each professor's
ispecific cognitive levels (1.0 to 7.0) as identified by the FTCB. .No sfgnificant

 f‘corre1ations were found between questioning 1eve1s 4A or 4C and any cognitive

I?llevel of professors.

3553_3;1 and 4D. (Evaluative thinking) levels. 4B showed a positive correlation with
o ‘professor-. cognitive level 3.0 (Interpretation) (r = ,3354, p = 003f it also

* showed a positive relationship with level 4.0 (Application) (r = .9009,p = .018).
LA Questioning level 4D (Evaluative thinking) was positively related to cognitive
| level 2.0 (Translation) (r = .4475, p = .027); it was also positively related to

. cognitive level 3.0 (Interpretation)

1

It must be noted, however, that since a 4 x 20 table was computed, by chance
one would expect to obtain four correlations swgnif1cant at the .05 1evel--the

exact number obtained. Thus one must regard these significant correlations with

caution.

The same calculations were performed between professor's cognitive ques-

tioning level and student cognitive level. No significant relationships were

found.

»

*Note: Labovitz (1970) indicates that even if assumptions concerning equal
interval data are violated, as they are in this study, the Pearson r may still
be used. It is a .t1ore powerful statistic than the Spearman Rank Order or the
Kendal and the results are nearly identical. This was tested and found to be
true in this study.

LN
.

Q ’ 29

L.t Two possible relationships were found at each of the 4B (Convergent thinking).
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. Correlation Between Level of Professor's Questions
© ~—and Modal and Median Professor Cognitive Level -
NS T | I ok
PEARSON CORRELATION COEFFICIENT BETWEEN ' T
COGNITIVE LEVEL OF PROFESSOR'S QUESTIONS
(BASED ON MCS) AlD MODAL PROFESSOR
- COGNITIVE LEVEL (BASED ON FTCB)
. .‘ | Questioning tevel "‘:
- Cognitive ~ TConvergent Divergent Evaluative - - e
Memory Thinking Thinking Thinking C ‘
(4A) . (48) (4c) (4D) e
r .0541 078 . .0083 0224 . | L
N 147 . 102 B < 28 N
P .258 | 216 ‘ . 482 455 ° :
TABLE 12
PEARSQON CORRELATION COEFFICIENT BETWEEN —
' COGNITIVE LEVEL OF PROFESSOR'S '
. QUESTIONS AND MEDIAN PROFESSOR
COGNITIVE LEVEL
] _ destionidg Level
Cognitive Convergent Divergent Evaluative
Memory Thinking Thinking Thinking
(4A) ' {4B) (4C) . (4D)
Professor .
. Median r - -0.1436 . 0.1876 0.1072 -0.0989
N 147 102 33 28
L P < 041 =,029 _ <. .276 = .308 -
R e T | \

30




Correlations were computed between the modal cognitive Tevel for ‘each

-~;'s~orofessor and the questioning ievel of that prcfessor. No significant re-
ifﬁ-lationships were found (Tabie ii) When comparing the median professor'cogni-
f?r: vtive Tevel with the ievei of professors questions, some relationships were ‘

' found however. In Table 12 it is seen that as the median _professor cognitive
level goes up, the frequency of questions in level 4A (Cognitive memory) goes

- down. and as the median professor cognitive level goes up, the frequency in pro-
| ¢u-fessor questioning level 48 (Convergent thinking) goes up. Thus it seems.that
- wprofessors questioning is related in some respects to their overal cognitive

level.

Correlation Between Level of Professors'

e Questions and rodal and l‘edian

Student Cognitive Level

TACLE 13

PEARSON CORRELATION COEFFICIENT BETWEEN
COGNITIVE LEVEL OF PROFESSORS' QUESTIONS
AND MODAL STUDENT COGNITIVE LEVEL

Questioning Level
Cognitive Convergent Divergent Evatuative
Memory Thinking Thinking Thinking
(47) - (4B) (4C) . (4D)
r -.2362 a9 .3394 .1952
N 147 102 33 28
D 002 . .02 027 16

31
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:éﬁResults o
When ccmparing the modal student cognitive level and the professor ques-

44;ticn1ng levels, several possible relatxonsh1ps were revealed (Table 13) It

nemory) increases. the cognitive level of the student tends to decrease

(r = -,2362,p = .002). As the percent of professor questioning at the 4B
*i:Qievel (Convergent thinking) increases, the student cognitive level tends to
;;increase {(r = .19, 0 = .028).. As the percent cf nncfessor questioning at the
-Qi-4c (Divergent thinking) Tevel 1ncreases. the student cognitive level tends to

‘increase (r.= .339%, p = .027). Thus when viewing the modal student cognitive

" questions.
- | | CTABLE 14

PEARSON CORRELATIC: COEFFICIENT BETWEEN
. COGNITIVE LEVEL OF PROFESSOR'S QUESTIONS
AND MEDIAN STUDELT COGHITIVE LEVEL

;,c;;);w“: Tevel, it eppeers to, be positively correlated with the level of the professor's

Questtonxnn Level

. Cognitive  Convergent Divergent Evaluative
X Memory Thinking Thinking Thinking
(4A) fany (4C) (aD)
Median
Student r : -0.1894 0.1133 0.2415 -0.1417
N 47 - 102 33 28
. p 011 128 -.088 .236

When comparing the median student cognitive Tevel with the cognitive level
of protessor's questions, a significant relationship is seen only in the 4A
(Cognitive memory) category. As the frequency of professors' low level (4A)

questtons goes down, student cognitive levels ¢o up.

32
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Discussion of .Relationship of Cognitive Level
of grofessors' Questicns to the Gverall Cognitive
. - Level of Frofessors and Studgnts 5

>

e

; When examining the association of the level of a prnfessor s gquestions

fto both his .and. the.students‘ overell cognitive levels, a positive correlation
;ﬁ?was found between the cognitive level of the professor's ?“ESti°"s_a“d bath
-£{;;his and the students' overall cognitive levels. An inverse relationship was
""" found between the professor's frequency of Tow level q“ESti°"; and both-hs.
;f;land the students' overali cocnxtxve levels. |

~ These relationships were more clear at some .cognitive levels than at others.

i?ff;f» .:however, and were not found to exist across all variables. For examp!e, when
pﬁfjf comparing each single professor and student cognitive Yevel with each sxng1e

professor questiontng level, relationships were found only between 1) a pro-

ce g "

T fessor's convergent questions and the cognitive levels of interpretation and
application and 2) his evaluative questions and the cognitxve ievel of translation.
However, even these may be suspect because of.;he number of comparisons made.

f _ Using this single comparison model, no relationships were found between any o
one cognitive level of students and any one level of the professor's questions.

On the other hand, when.computfng both modal and median scores of the over-
all professor anu student'eognitive levels and comparing these te the cognitive
levels of the professor's questions, there'nere several significant relationships.

~ These measures. of central tendency yielded an-overall picture of the cognitive
level of each class depicting more accurately the'differences between classes.

- Thus they revealed relationships not found when comparing each single cegnitive
leve1'and each questioning level. Consequently one might conclude that there
appears to be some relationships between the cognitive level of nrofessors'

questions and the overall cognitive level of the class, but the exact nature of

this relationship is not totally clear.
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In this studj the specific relationships which were found between the’

"ff“;'professor s overall cognitive level and the levels of his questions were:
*'m_!) as the percent of a professor s low level questions goes down;, his median
j__~_‘.__._"i:t':rgrrn:'iwe tevel goes up, 2) as the percent of the professor' s convergent think-
ing questions goes up, his median cognitive level goes up. . No relationship
- Was found between professor modal cognitive ‘Jevel and professor questioning
n';level.
N The specific relationships between the overali student cognitive Ievel and
“5‘”the professor's questioning levels were generaliy consistent with the findings
| ~ concerning overall professor cognitive levels. It was found that 1) as the
: ’-'_‘oercent Si_professors'-low level (cognitive memory) questions increase, the -
‘_students’ median and modal cognitive levels decrease, 2) as the percent of
7T “professors' convergent thinking questions increase, modal student levels in-

crease, and 3) as the percent of professors' divergent questions increase, modal

student cognitive lavels increase. | .

. | ‘ . Summary of Results.

While a variety of descriptive information was obtained from this study,
r ' ‘ ’ .
the following seem to be the most important tindings:

1. A very smail;portion'of most Eaiiege classes is spent in professor
questioning (X = 3.65%). This percent of time spent questioning does.not vary
psignificahtly across institotion type, size, course level, or discipline.

2. Of the qﬁestions;asked by college professors, the great majority are
at the lowest cognitive level (X = 82.337).

3. There appears to be no significant difference in the cognitive level of

professors’ quastions betueen public and private institutions.

- Q " ’ 34

o



- levels.

-

-

" 4. When comparing questiening 1eve1s of professors according to the size

of the institution. only level 48 (Convergent thxnking) appeersvto differ

E~e*%arge school professors esk signifzcan tly more convergent thinking questions

~.: . than do smali schoo! professors-

5. In an overall chi square analysis of - questiontng levels. questioning
1eve1 ts ‘not independent of the individual institutions in the semple.
6. Questioning level is not on1y not significantly different between o

'peginning and advanced courses,’ but is surpriSInQTy simiIer ecross the course

7. Questioning level varies between disciplines'only at the Cognitive

memory (4A) level, with science/meth]engineering professefs asking sighificantly

.+ more Tow level que;tibns'than humanities/social sciefices/arts professors.

8. Primary questioning patterns do not vary significantly across institu*
tion size, type, course level, or discipline. .
) 9. The most comumon question1ng pattern is professor lecture followed by a
low level (Cognitive memory) question followed by more lecture. ’
10. Five questinning patterns account for 61.54% of all primary and secondary
questioning patteins of college professors. | '
11. 31.937% of all questioning patterns of.college prefessors'in'this sample
- €licit no student participation. ' |
12. Summed primary and secondary patterns 1-5 are not independent of in-
. stitution or course level, but they are independent of discipline.
13. “hen comparing each professor and student cognitive level with each
professor questioning leveT. few relationships are found.

- 14. When tomparing the modal professor cognitive level with the professor's

questioning level, no significant relationships were found; but corparing the
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“ i£median cugaitive level of the professors with questxoning 1eve1s revea]ed

“ ‘that professors’ median cognitive levels ‘decrease as their low Tevel questions
fiincrease, and their.median cognitive levels increase as the frequency of their LA
conwergent thinking questions\}ncrease.

-~

ol 15. As the frequercy of professors’ questions in the 4A (Cognttive memory) e
= level increases, the modal student cognitive level decreases. As the frequency i
in prdfessor questioning level 4B (Codyergenf thinking increases, the modal,

- student ‘cognitive lavel increases. | g .

16.- As. the frequency of professors' questions in 1eve1 4A. (c°gnit1ve

‘memory) 1ncreases. the median student cognitive level decreases.

~.

L o ~ CONCLUSIONS S

-This study of the questioning behavior of college professors’ was designe&
. to generate basic descriptive data on the questioning process in college in-
struction. No cauéé and effect re\ationshfps were sought nor were teaching
processes evaluatec; }ather.-the study provided precise descriﬁtive datajon
professor, questioniig and a basis for further research.
~As a result of the study, several quesﬁ3ons arise. Proﬁably most fundamentgl
< is why are the majcrity of the profesFQrs‘ questions at such low cognitive '
levels?.:Secondi why are‘significant d;fferences found among institutions? “Is
it simply a mattér of institutional goals or are different types of students
responsible?- Do small public institutions ignore the goal of critical thinking-
or do they simply have less able students? ’
- - Another aspect of Phe data which merits attention is the great similarity

of questioning between beginning.and advanced courses. Seemingly one would
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expect.beginnsng .eurses to deal with rore factual information than advanced

- - ones, and for advdnced courses to attempt, then, to synthesfze and relate
"'5{ -concepts, to draw hypotheses and conc]usions, but' this did not happen. Fur4‘
}rfgthermore. there was no differencé in questiontng 1eveis between begfnning and
iis-advanced classes within each discipline group. Apparently professors general
_; questfoning strategies do not change from beginnfng to advanced courses re=-

oy gerdless of the subject befng taught. MNeeded, though, are studies examining

= “courses taught by the same professor at both beginning and advanced levels.

h]

,éfifwf’ | Perhaps each 1ndivxdua1 professor does change questioning strategies but that

5;:{} -f.' these dtfferences ‘are bursed by computing grouf means,

»??i?;mwnL“ Also of potential interest is the possibility of a curvilinear relationship
. between outcomes such as critical thinking, and higher level questions. It

St

may-we}l be that there is an optimum proportion of high and low level guestions
. to reach this goal, and that either extreme is less than optimally productive.

‘In examining the dota on the relationship.of the:cognitiue,levels of student
and proféssOr. two additional questfons a~ise; foremost among these is uhy is
<there an apparent lack of relationship between the highest levels of professors

T questions {divergen{ and evaluative) with any general cognitive levels? It

- may well be that duz to the low frequency of professors' questions at these

| | levels, significant relationships will be difficult to uncover and that controlled
experiments will be necessary to investigate this relationship further. Second,
because of its methodology, this study could not reveal which is the “dependent
variable: do highar student and professor gencral cognitive levels cause the
professor's cognitive questioning levels to rise. or do higher levef professor

questions cause the overall cognitive levels to rise? This certainly 'needs to

be detcrnmincd.
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" | In general then, when vieuing the questioning process in ‘the col1ege

classroom. one sees that professor questioning occupies a very small portion _

;j'across any of the variables éxamined. Addftionn\ studies of questioning pat-
: --terns ‘are warrente“ in vhich causal ce‘ationships between levels of questioning °

mf'and student achievement may be established. | . F

dinclude_nhetever the teacher did or said during a designated class session.

,,,,,,

"professor and students. and of:en professors questioning patterns elicit no

fj;student response. Overall thene are veny few major diffefences in questioning

¢

;.,

- Definition of Terms _ L

L

The followrng terins used throughout the s*ody require definition*ha

1. Teaching behaviors: According to Ryans (dQBO) behavior can be defined
as "the activity of a person as they (sic) go abou doing whatever is required
of teachers, particu1ar1x those activities concerned with guidance--direction

of the learning of others (p. 15)." For this study, teaching behavior will K

2. Question: Any verbalization which either semantically or conéextually
calls for an answer from another person. | ' ' . .

3. Cognitive lavel: The level of intellectual functioniny exh:bited by |
teacher or student. Based on the work of Benjamfn Bloom (1956), thjs is
sequentially arranged from the lowest level (knowledge) to the highest (eval-
udtion).' The higher levels are presumed to involve more complex and abstract
thought processes than the lower levels.

4. Questioning pattern: The sequence of teacher and student verbal behaviors

which occur before, during and after a teacher question. For example, teacher

-
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L } .
"‘* 1ecture (5), followed by teél&er Yow level question (;;}, fol%owed by re-
o ;gstricted student response (é)i followed hy teacher lecture (5) is depicted
‘--ffas a questiening pettern.5-4a 8-5. i ‘ | ot
e 5. "Verbal fnteraction: :¥1k between two or more peup\e.
‘ 6. Teacher talk: All teacher verbe]izations. _ . | .
:QQ . Sfueentlta}k: All student verbaiizetions. ' |
- 8. Cognftive memory questfon: A question which attempts to elicit thought
o ﬂprocesses such as recegnition, rote memory, and selective recall; e.g., "What
S is the !argest city in lew York State.“
'f-f:-x - 9. Convergept thinking question' A question which atiempts to e!icitﬁ
: " thought Processes which involve reasoning based upon.given and/or remembered {'
Tdatq; e.g. "What is tHere about the location of New York City which accounts- |
fer igs }mportance?“ , . .

IQ.; Divergent thinking question: A question which attempts to elicit thought
processes from a deTinite but "data poor" framework or structure. The respendent
generates.hie own ideas or associations in response to the question. There is

: - no uniquely right or.correct answer to such a question; e.g., “Suppose that
starting tomoirow there were no insiitutions cailed"school;' How will this
_change your life?“ .' o

, 1. Evaluative‘thinking question: A question which attempts to elicit

. thought processes of a judgmental rather than a factual nature; thougﬁ; pro- o
cesses which deal with matters of value not fact. "Do you think.scheol is
useful?”" What or why not?" . |

12. Routine‘question: A question which atterpts to‘’elicit reaction to the

day-te-dey direction and conduct of ‘the class. Also included are tste verbal

manueverings which modify the ‘course or direction of a discussion. e.g.,
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~“How many of you brought your work books to class today?"

[T SN L)

S Qursense_6fjmytha]ogy.suggests that in colleges one would gxpéct"tQ_' |

'_.;;”gnestiens¢of&3earned'professofs--extensjve Socratic dialogues and active . - -

-

“--{nterchange of ‘fdeas.. In this respegt, the findings of this study were dis-

Jﬂwg?;”i between professor and studenis, but they al;o'1aéked exéitement and vigo}.' One -
‘ji;:;;nf_the primary Qools at thé‘professor'i disposal fo jnfuﬁe this atmosphere into
- | his classroom is guestfoning, an age-old.tgghﬁfque but one‘which has not yet
. -been tapped for its full pote@iia]. ' | |
Since faculty development is current!yvin vbgue-in mény }hstitutions-of !
higher education, it ‘seems Jjustified that sdéh development 1nclude'an anilysis
of’qugstioning pattarns in-college classrooms. This.study, although.not ex-

* . haustive,;does'suggest topics foé study in fadulty devéiopment. It may be
that quesiiqning levels and patterns are not what is i$bortant, that instead
. .

we should-look_haydey.at cognitive levels. The.mgin point however, is that -
I today little gf the actual teaching ggggggghis-beﬁng examined at all. Tha
results of this stu&y clearly indicate that whatever.we'a; iéve with faculty
" development coqu'not beASny worse than what we‘are doing by . hi%. Ve may
be in a situation where it is hetter to be ineffective and.inggg_ han to be
ineffective énd not thing, ’ g
¥

40

-t

ﬁ:;:lffind inquiring young minds being ghaiﬁghgéh by gﬁe‘inte11ectual-and'Perceptive '

ff:;l;appbiﬁting. Not only were_mgﬁy‘of the classes void of intellectual interchange -
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