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The Ettects of Training on Increased Use of and Correlation
Between Higher Order Classroom and Test Questioning Behavior

John L. Derhammer
Georgia State University, at Columbus

and

William H. Cormier
The University of Tennessee

The controlled study investigated the effects of training, with and

without feedback, on increasing teachers' higher order classroom and test

questions and improving the correlation between these two kinds of questioning

behavior. A Questions Analyzer was used to obtain the data from twelve

elementary school teachers in Tennessee, Classroom and test questioning

behavior were analyzed using analysis of variance and coefficient of

correlations. Results indicated that training significantly increased the

incidence of, and correlation between, higher order classroom and test

questioning behavior in both trained groups. The findings emphasize the

importance of training teachers in the use of higher order questions.



Even the most severe critics of education would probably agree that

teachers sincerely desire that their students, upon completion of a course

of study, will be able to transfer "classroom learning" to other environmental

settings. Despite the best intentions of teachers a long standing weakness in

many educational programs has been that of bridging the gap between the classroom

and the "real world."

It has been charged by some educators that teachers actually contribute

to this weakness by stressing the mere memorization of facts and by failing to

provide laboratory controlled situations where students can practice the mental

activities required in critical thinking ( 19, 7, 6).

Research has indicated that approximately 90 percent of teachers' questions

in the classroom require students only to memorize and recite facts while teacher

made tests reveal an even higher percentage of factual recall questions ( 9, 5, 15).

Although it has been fairly well established that teachers ask few higher

order questions---practically all reported findings are in agreement even as to

the percentages---some confusion exists as to just what training methods will

work to increase the teachers' use of higher order questions.

Several studies, all of which contain possible weaknesses of design, provide

conflicting reports regarding the effects of feedback training or a combination

of these two variables and their various levels of application. Mittlestadt (13),

Cunningham (4), Schreiber (17), Meehan (12), Cornell (3), Konetski (10), and

Claus (2) all reported that various training methods altered questioning behavior

but that none appeared to be particularly effective in comparison with others.

On the other hand Manson (11) report.ed that his training methods failed to

increase higher order questioning practiccs. The confusion exists in this area



because of the inclusion of two independent variables (or more in some instances)

---training and/or feedback---and, as a consequence, reports that one or the

other or both are effective or ineffective. Most of the above cited research

indicates the effectiveness (or lack of effectiveness) of one or the other

variable without providing adequate control. Hopefully the present research

will shed more light on this aspect of the problem.

Bloom (1), Guilford (7) and Sanders (16) have provided practical suggestions

for educators who desire to train students in critical thinking (problem solving)

through the implementation of "higher order" (more than memorization of facts)

questions. The assumption implied by the above researchers is that teachers can

be trained to develop problem solving skills in their students through inservice

or preservice exposure to a variety of question forms that will produce the desired

mental activity for solving a particular problem. Since previous research has

indicated that teachers use few higher order questions it would appear that this

assumption is open to question. The proposed training of teachers might present

some difficulties in itself.

With these thoughts in mind the present study attempted (1) to increase the

number of higher order questions asked by inservice teachers both in the classroom

and on tests and (2) to increase the correlation between higher order classroom

and tQst questioning behavior.

The following terms, mainly from Sanders' (16) are defined to provide

clarification of meaning.

Higher order questions: Questions asking the student to do more than

repeat materials he has memorized.



Critical thinking: The ability to solve problems by utilizing skills,

abilities, values, generalizations, etc., that were learned or memorized in

other contexts.

Memory questions: Questions calling for recall of facts, generalizations,

value judgements, definitions or other information previously learned by the

student.

Translation questions: Questions requiring stud :ts to change previously

learned materials into different language, symbols or forms.

Interpretation questions: Questions calling for skill in reading charts,

maps, graphs, and in drawing inferences from statistics. The student must

discover relationships from the materials being studied.

Application questions: The student must identify the problem and select

from his repertoire of skills and knowledge the appropriate tools to apply in

solving the problem.

Analysis questions: Questions calling for a conscious knowledge of the

parts and forms of thinking used by the student in answering the questions.

Synthesis questions: Questions requiring students to apply knowledge in

ways that are new to himself. Similar to application questions except that the

skills and knowledge are applied in creative ways.

Evaluation questions: The student is asked to form value judgements based

upon standards he establishes rather than those imposed by teachers.

Phase I or Baseline Phase: The period of time from March 1, 1971 to

April 1, 1971, during which teachers were observed in their classrooms and

test procedures to establish the percentage of higher order questions employed.



Phase II: The period of t:me. from April 1, 1971 (approximately), to

June 1, 1971, during which teachers were observed to determine the effective-

ness of the inservice training.

Inservice training: A two-hour presentation of a condensation of various

levels of questions, their uses and objectives, that was presented to teachers

between observational Phases I and II of the study.

Observers: Six college students who were trained to rate the questioning

behavior of teachers in the classroom and on tests.

METHOD

Twelve volunteer elementary school teachers served as subjects.

Their classroom and test questioning behavior wa; monitored by members of a

team of six college seniors who had been trained to categorize questions as

either "memory level" or "higher order" using an eight category instrument

adapted from Pate and Bremer's (14) "Questions Analyzer".

Include Table 1 About Here

The Questions Analyzer's eight categories were divided into four memory level

(simple recall-one item; simple recall-multiple items; skills-demonstration;

and skills-verbal) and four higher order question levels (example-singular;

example - multiple; principle involved, and concept analysis).

Frequency tallies in the various categories were obtained during each

observational period. Tests were analyzed by classifying questions as either

"memory" or "higher order". These ratings were performed by four of the

Observers who classified classroom questions.



Observers were selected from advanced undergraduate education majors at

the University of Tennessee. Observer training was conducted in three phases.

The first phase consisted of learning Sanders' (16) taxonomy of question levels

and the definitions of the categories in the "Questions Analyzer". The Experi-

menter explained to Observers that a technique commonly known as "trouble

shooting" could be employed to aid in classifying classroom questions. In this

technique the Observer silently asks himself three questions, each of which

divides the rating categories into successively smaller halves. An example

of this technique follows:

Teacher: "What does 'compact' mean?"

(Observer must wait for student responses before rating the question

since often the teacher's acceptance of replies aids in classificiation

of questions.)

Student: "A Volkswagen is a 'compact'!"

(Teacher was referring to the Mayflower Compact, but she accepts this

"answer".)

Observer (0 hereafter) first asks, "was this a higher order or memory

question?" (The answer to this question eliminates half the categories

on the "Questions Analyzer" from further consideration.) Since the

student's answer of an unusual sort was accepted--even though it

might be argued that a Volkswagen is, in fact, a 'compact' - -0 decides

that this was not a memory question. The second question 0 silently

asks is, "Does the question call for an example or not?" (Had it

been classified as a memory question 0 would have asked, "Does the



question ask for simple recall or not?") The answer here is, "yes".

This divides the "Question Analyzer's" higher order categories and

eliminates all possible categories save "example-singular" and

"example-multiple". The next question 0 asks is, "One or more

examples?" The answer is, "one". The question is categorized as

"example-singular".

The example used was an actual problem encountered by one Observer who classified

the question as reported here.

The second phase of Observer training consisted of using a videotape of a

random series of questions representing the eight levels of questions. These

questions were independently rated by the six Observers. After several trials,

a reliability coefficient of .985 was achieved using the technique known as

Hoyt's Analysis of Variance (8).

The third phase of training consisted of rating questioning behavior of

classroom teachers from video-tapes made in school settings. An inter-rater

reliability coefficient of .90 was set as the standard for this phase of training.

All Observers exceeded this standard on first exposure to the tapes, and there-

fore training was discontinued.

One Observer per classroom was used except for times when inter-rater

reliability was checked during the experiment. The range of these checks (15

were made during the 16 weeks of Phases I and II) was from .84 to .99 with a

mean of .96. Observers were instructed to sit near the back of the classrooms

and to provide as little disruption of school routine as possible. Observers

were rotated and never observed the same teacher on successive days. All



Observers visited all teachers and collected a total of 192 classroom observations.

They also collected copies of teacher-made tests once each week producing a

total of 192 tests.* Four of the Observers were used to analyze test questions.

The design of the study was as follows: The 12 volunteer teachers were

randomly assigned to three groups immediately after they were selected, and

prior to the Experimenter's personal acquaintance with any teacher other than

having met with them during the explanation of the requirements of teachers in

the proposed study. The three groups to which teachers were assigned were

designated as the "Control", the "Inservice", and the "Feedback" groups.

During the first, or Baseline, phase of the study, all teachers were to

provide the Experimenter with one copy of a teacher-made test each week for

eight weeks and to permit at least one, and not more than two, 30 minute

classroom se,sions to be observed until a total of eight observations was achieved.

The classroom observations were arranged from the teacher's schedule of classes

and observing was scheduled during times when teacher-student discussion would

take place. Teachers did not know when they would be observed and efforts were

made to vary the time and day of observing. The procedure described was applied

to all teachers. They were not told to which group they had been assigned during

the Baseline Phase. The time period for Phase I observations was from March 1, 1971

to April 1, 1971. During this period 96 classroom observations were made and 96

tests were collected.

*As indicated in the example of rating classroom questions, the student's
answer is helpful in categorizing a question. Since the tests collected did not
contain accepted student answers, it-was difficult to obtain an agreement between
Observer ratings of test questions. It was found that Observers could agree upon
the gross classification of either "memory" or "higher order" with the test
question alone serving as a cue and the E was forced to adopt this classification
method.



After completion of the Baseline observations, teachers in the Feedback

and Inservice groups participated in a training program conducted by thee

Experimenter. This training program consisted of instruction in preparing

classroom and test questions in accordance with materials presented in Sanders'

(16) book. The text of this material was given to each teacher in the two

groups for further study after the training program. The training program

was completed in a two hour period on April 1, 1971.

Phase II of the study consisted of observing eight additional 30 minute

classroom sessions for each teacher and collecting eight more teacher-made

tests. Classroom observations were made once, or no more than twice, weekly,

and tests were collected weekly from each teacher by Observers or the Experimenter.

During the second phase of observations, the members of one group of four

teachers, the Feedback group, were individually informed by the Experimenter of

their performance on both teacher-made tests and classroom questioning behavior.

The Experimenter revealed to the teachers the percentage of higher order questions

and offered suggestions relating to utilizing materials provided during Inservice.

In a few instances, the Experimenter suggested to me.bers of the Feedback group

that they restrict the use of higher order classroom questions because a factual

basis had not been established from which their students could sinthesize and

evaluate related applications of the materials being studied.

RESULTS

Analysis of the data consisted of computing the percentage of higher order

to total questions asked by each teacher in each group. Percentage of higher

order questions were calculated for each phase of the study and for the gain score



between phases. These figures (Table 2) were then used to compare the three

groups' performance during the various phases of study. Statistical tools

employed were the Kruskal-Wallis analysis of variance by ranks; with a follow-

up analysis using the Mann-Whitney U Test; and the Spearman rho ranked coefficient

of fl;orrelation. All of these techniques are described in Siegel (18).

Include Table 2 About ::ere

Kruskal-Wallis comparisons of the average percentages of higher order

questions indizated only chance differences among the groups in classroom

questioning during both observational phases and in gain scores. Test questions

differed significantly (p .01:9) during Phase II observations and subsequent

analysis with the Mann-Whitney U Test showed that while both treatmerr groups

differed significantly (p .029) with the control the difference the two

,treatment groups was not significant.

When the average percentages for test and classroom higher order questions

were ranked and correlated it was found that none of the groups had sufficiently

high coefficients for significance during Phase I (Contro"---.40; Inservice .20;

and Feedback ---.80). However during Phase II both treatment groups achieved

perfect poiitive coefficients of correlation (2. .05) and the Inservice group

also had a perfect positive correlation coefficient in its gain score rankings

(2. .05).

Because of the inability to collect test questioning data in the eight

question categories, it waP only possible to compare the two kinds of questions

used by teachers by using the gross classifications of "memory" and "higher

order". However average percentages of classroom questions in each category



were computed and comparisons wide between the three groups across both obser-

vational phases and gain scores. In order to -h ,-ader a general picture

of how the groups compared, the percentages con,. .. .,ed by each group member

were averaged for each question category during Phases I and II and for gain

scores. Thesencollapsed" data were used to compile Table 3.

Table 3 Goes About Here

The percentage of each group member was ranked and the groups compared

using the Kruskal-Wallis technique. The results of this analysis appear in

Table 4.

Table 4 Goes About Here

The Phase II difference in the Example-sir_ilar category was further analyzed

with the Mann-Whitney U Test and significant differences were noted (2 .029)

when each of the two treatment groups was compared with the. control, but only

a chance diffelt2nce was noted when the two treatment groups were compared.

The Mann-Whitney U Test was also used to compare the groups found to differ

significantly in gain score comparisons. Simple recall-singular showed signifi-

cant differences (2 .029) between each treatment group and the control but

nonsignificant differences between the treatment groups. Simple recall multiple

showed a significant difference between the two treatment groups (2 .014) and

Example-singular revealed that the major portion of the variance among the groups

resided in a significant difference (2 .014) between the Feedback and Control

groups.



DISCUSSION

The results reported in this study were consistent with the findings

of other research (14, 20, 9, 5, 15). Teachers were observed to use a very

high percentage of memory level questions with a particular emphasis on the

factual recall question, and few teachers used more than a scattered number

of higher order questions. Also consistent with the literature (15) was the

reported finding of the present study that teachers use even fewer higher

order test questions than they use in classroom presentations.

The consistency between classroom and test questioning behaviors was found

to be either low or non-existant during Phase I comparisons. The reason for the

inconsistency, was because teachers who used a relatively high percentage of

higher order classroom questions used a correspondingly low percentage of

higher order test questions.

The apparent decrease in correlation between classroom and test higher order

questioning during Phase II observations was an artifact of the statistical

technique used. The large number of ties at 0 percent (especially in Phase I

test questions) had the effect of improving the rankings of all of these scores,

thereby reducing their differences from the classroom rankings with which the

relationship is drawn. These ties (of 0 percent) disappeared once teachers

began to use higher order questions during Phase II observations, and a more

discriminating ranking showed realistic correlations between the two variables.

In the statistical analysis of data collected during Phase I, no significant

differences were found in the correlation coefficients between classroom and test

questioning behavior of the groups, and no significant differences in the higher

order classroom questioning behavior were noted. No significant differences were



observed in the higher order test questioning behavior of the groups, and no

significant differences in the eight categories of classroom questioning be-

haviors of the three groups were found. These findings indicate that, stat-

istically, the questioning behavior of the three groups was the same during

Phase I except for chance variability. While no specific hypotheses related

to typical behavior of teachers were formulated, it was necessary to review

the literature and establish a baseline of the typical questioning behavior

of teachers who participated in the present research. This was done to

establish that teachers in the present study were not imusual in their

questioning behavior and to provide a baseline from which differences in the

two training groups could be measured.

In summary, the results of analysis of the rata collected during Phase I

produced data similar to other research concerned with the questioning practices

of teachers. While not supported by research, the common complaint by educators

and students that teachers do not "test the same way they teach" was validated

by the low correlation coefficients found between classroom and test questioning

during Phase I.

Although previous studies (13, 4, 17) reported that it is possible to alter

teachers' higher order questioning behavior, it was felt that the weakness of

the designs of these studies reduced the confidence one could place in the findings.

For this reason, the present study incorporated a lunger time period, more

observations, and measured two aspects (classroom and tests) of the questioning

behavior of teachers. The findings of this study were that teacher questioning

behavior can be changed to use fewer factual recall type questions and more higher

order questions. Teachers can also be trained to use more variety in the levels of



questions they ask, rather than depending on one kind (usually recall of

specific information). These findings were in accord with previous reports

(10, 17, 4, 2).

The teachers participating in this study were aware of their own weaknesses

in ability to prepare higher order questions, and, during Phase II observations,

all teachers made comments about how pleased they were to be participating in a

study specifically aimed at this problem. This positive attitude possibly con-

tributed to the increased use of higher order questions during the post-training

observations.

A certain amount of increased use of higher order questions by teachers in

the Control group was noted during Phase II. Part of this increase could be

attributed to Hawthorne Effect, or possibly Control group members were informed

by other group members about the training they had received.

Since most of the increased higher order questioning of the Control group

was contributed by C1 and C4 (who work as a "team" in the same school), it was

the feeling of the Experimenter that the "leak" (if there was one) applied only

to them. Investigation disclosed that a student teacher from a nearby college

had been assigned to the two teachers involved shortly before the increased use

of higher order questions began to manifest itself. Possibly this student teacher,

who had been trained in higher order questioning techniques, was unknowingly in-

fluencing her two supervising teachers.

The reports by Meehan (12), Claus (2), Konetski (10), and Manson (11)

stating that while training teachers specifically to use higher order questions

caused increases over teachers not specifically trained, but that training

methods do not produce differing behavior among themselves, were partially

confirmed in this study. In many cases, where significant differences were



observed among the groups, the n:jor portion of the difference could be traced

to differences between the FeeLback and Control, and Inservice and Control group,

but not between the Feedback and Inservice groups.

An important differentiation should be made between studies reporting

effects of feedback on higher order questioning behavior. Some of the studies

provided feedback on performance alone (11, 13) while others involved feedback of

performance and also a training program (2, 10, 12). The present study is similar

to the designs of the latter group cited it that it included a specific training

program as well as reports of performance. Claus (2) and Manson (11) both re-

ported that feedback, by itself, was not a strong enough stimulus to produce a

significantly different result over those attributed to a training program alone.

The findings of this study were generally in accord with these reports. Possibly

further research rela:ed to specific feedback variables is indicated since the

findings of the reseirchers (13, 11, for examples) are diametrically opposed.

The improvemer: in positive correlations between teacher's higher order

classroom and test questions in both the Inservice and Feedback groups, and the

lack of difference in correlation in the Control group, is evidence that teachers

can be trained t, "test as they teach". The fact is that few teachers (including

those in this r:udy, during Phase I) actually do ask the same types of questions

on tests that they ask in the classroom. The puzzling aspect of this situation

is that research has ignored the problem. Hopefully the findings in this study

will serve as a beginning to further research into this important area of educa-

tional practice.

The statistical analysis of data collected during Phase II provides evidence

that the correlation between higher order classroom and test questioning behavior



can be increased. Remarkable improvement occurred in both the Feedback and

Inservice groups (from --.80 during Phase I to +1.00 (p .05) in Phase II)

for the Feedback group, and from +.20 to +1.00 in Phase II for the Inservice

group`. No significant change occurred in theControl group, indicating that

training has a differential effect in improving the correlation between class-

room and test questioning practices of teachers.

Since some significant increases in higher order classroom and test question-

ing were noted during Phase II observations and the groups were found to be

statistically equal during Phase I, a rather tentative acceptance of Hypothesis

II is indicated. Added support for this acceptance is provided by significant

gain score differences between Pha.i.es I and II, as well as the indication of

trends toward significance in Phase II an gain score observations.

In summary, the findings of this study were that teachers' questioning

behavior includes few higher order classroom questions and even fewer higher

order test questions. These findings are consistent with the reports of Pate

and Bremer (14) and Pfeiffer and Davis (15).

The training to which teachers were exposed in the present study had tne

effect of increasing the number of higher order questions employed. Studies by

Mittelstadt (13), Cunninghz_a (4), and Schreiber (17) reported similar results.

The reports by Meehan (12), Claus (2), Konetski (10), and Manson (11) that feed-

back is not sufficiently strong, in it,elf, to alter higher order questioning

behavior of teachers were upheld. Findings of the present study, while not

supported by other research, indicate that it is possible to train teachers to

bring classroom teaching and test questioning behaviors into a higher degree of

correlation.



TABLE I

QUESTION CATMRIES: (from "Questions Analyzer")

Convergent questions:

(a) Simple recall - one item: Remembering a specific fact.

(b) Simple recall - multiple: Choosing the correct answer from among

several possibilities.

(c) Skills - demonstration: Requires student to exhibit mastery of

knowledge by performing certain acts.

(d) Skills - verbal: Requires student to explain in his own words the

processes involved in performing certain acts.

Divergent questions:

(a) Example - singular: Student provides one illustrative sample of an

idea under discussion.

(b) Example - multiple: Student provides several illustrative samples

of an idea under discussion.

(c) Principle involved: Teacher provides an example illustrating an

idea and student provides the related idea.

(d) Concept analysis: Student is asked to eval!.ate, establish standards,

infer relationships, and create new appliC;tions of known facts.



TABLE 2

AVERAGE PERCENTA'ES OF HIGHER ORDER QUESTIONS FOR

EACH TEACHER DURING PHASES I AND II AND GAIN SCORES
FOR CLASSROOM AND TEST QUESTIONS

Ss

Control

Classroom Questions

Cain

Test Questions

Gai.nPhase I Phase II Phase I Phase II

Cl 11.0 14.8 3.8 0.7 2.6 1.9

C2 11.1 12.0 1.7 10.5 6.6 -3.9

C3 6.1 5.5 -0.6 2.0 0.9 -1.1

C4 12.3 22.2 9.9 0.0 4.7 4.7

Avg. Percent 10.0 12.4 0.6 3.0 3.4 0,4

Inservice

Il 8.9 18.3 9.4 0.0 9.0 9.0

12 6.5 35.1 28.6 0.7 30.0 29.3

13 15.7 16.4 0.7 16.7 6.5 -10.2

14 6.7 46 6 39.9 0.6 45.0 44.4

Avg. Percent 9.6 28.4 18.8 5.2 16.1 10.9

Feedback

Fl 3.2 8.1 4.9 4.5 6.4 1.9

F2 6.0 36.3 30.3 0.6 52.6 52.0

F3 12.9 25.7 12.8 1.3 26.0 24.7

F4 5.9 23.1 17.2 2.3 24.0 21.7

Avg, Percent 6.2 22.2 16.0 2.0 29.0 27.0



TABLE 3

AVERAGE PERCENTAGE OF CLASSROOM QUESTIONS
IN EACH QUESTION CATEGORY PER GROUP

Croups

Memory Level

S(D) S(V)

PHASE I

E(1)

Hi,gher, Order

PI CASR (1) SR (M) E(M)

Control 57.9 ?.6 14.2 13.3 3.7 0.3 0.4 2.4

Inservice 71.8 7.8 6.2 5.5 2.7 0.7 2.8 2.1

Feedback 60.0 8.8 16.0 10.0 4.0 0.1 1.0 0.2

PHASE II

Control 54.6 7.6 10.6 14.0 2.8 2.0 2.4 3.6

Inservice 45.9 11.7 5.7 9.5 6.8 3.8 6.2 10.4

Feedback 38.9 7.3 15.0 16.0 7.4 2.9 5.1 7.1

PAIN SCORES

Control -3.4 0.0 -8.7 7.9 -4.1 2.0 2.3 1.8

Inservice -26.3 3.8 1.1 '1.2 4.4 2.7 3.3 8 2

Feedback -17.9 -1.6 -0 6 6.5 2.9 2.8 4.4 7.2

* These data were prepared by averag.:.ng the percentage of total questions in
each category for each member of each group. This accounts for the nun-
additivity of the data.



TABLE 4

KRUSKAL-WALLIS ANALYSIS OF AVERAGE PERCENTAGE

OF CLASSROOM QUESTIONS IN EACH CATEGORY

Memory Level Higher Order

Phases SR (1) SR (M) S(D) S(V) E(1) E(M1 PI CA

I 4.20 0.77 2.96 2.62 0.31 1.23 5.39 5.61

II 5.16 3.27 5.39 0.85 5.82* 1.23 2.92 2.85

Gain Scores 5.85* 5.71* 0.38 1.29 5.70* 0.38 0.44 2.97

* 2 .049
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