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OBJECTIVES
The main objective of this study is to compare the effects of two versions

of a Minicourse entitled Higher Cognitive Questioning. Minicourses are a
series of self-instructional microteaching packages developed by the Far West
Laboratory for Educational Research and Development for the purpose of in-
service teacher education. One version of the Minicourse involved use of
videotape modeling procedures and videotape feedback after each microteach-
ing session. The contrasting version involved use of written modeling pro-
cedures and audiotape feedback after each microteach session.

A second objective is to compare the Minicourse which used videotape modeling
and videotape feedback with an entirely different course. The other course
used a handbook with written materials based on Gallagher rather than Bloom
and employed small group discussions among interns rather than microteaching.

BACKGROUND

puySumtub i

A previous research study conducted at the Far West Laboratory indicated
that videotranscript (written) modeling of questioning skills, a relatively
low-cost item, was as effective as videotape modeling in changing the teach-
ing performance of intermediate~grade inservice teachers. Videotranscripts
consisted of typed versions of the videotapees used in the comparison treat-
ment. Both treatments were similar in that they used videotape feedback
during the microteaching phase of the Minicourse. In the present study,

the investigators were interested in the effectiveness of an even less ex-
pensive, simpler treatment: videctranscript modeling and audiotape feed-
back. There is reason to believe that this treatment might be effective
since an earlier study had demonstrated the effectiveness of audiotape
feedback when used with another Minicourse (Individualizing Instruction in
Mathematics). However, the Far West Laboratory studies were conducted

with inservice teachers. The present study involved a group of preservice
teacher interns. It did not include a control group which did not receive
the Minicourse in any form. However, it has generally been found in simi-
lar studies that control groups do not make 'spontaneous' gains over the
one-month period of the usual Minicourse. Thus, a control group would have
been helpful, but not essential, for interpreting the results of the experi-
ment. .

The handbook/discussions group may be regarded as a control group in one
sense. They did not take the Minicourse nor did they employ microteaching.
However, they did receive an experimental treatment rather than a "no treat-
ment' condition.

METHOD

The subjects were University of Oregon interns who were assigned to teach
in grades 3-6 in five Oregon communities. Forty-eight subjects were randomly
assigned to three groups. Group A (N=16) took the Minicourse version which
included videotape modeling and videotape feedback. Group B (N=16) took
the Minicourse version which included videotranscript modeling and audiof:ape
feedback. Group C (N=16) took the course which used Gallagher‘s question

L categories and small group discussions among interns. The Minicourse involved
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about fifteen hours of instruction, including eight microteach sessions, over
a period of about seven weeks. The handbook/discussion course involved an
equivalent amount of time.

DATA COLLECTION

Immediate pre- and post-training audiotapes were made of twenty-minute class
discussions conducted by each teacher. The tapes were scored by trained
raters for incidence of questioning skills taught in the Minicourse. Raters
were trained to at least .80 interrater reliability before they began actual
coding of the tapes. Raters also computed length and frequency of responses
to teacher questions. Groups A and C were given an addifional pre- and post-
training test which consisted of writing ten questions based on pictures.

RESULTS

Previous research indicates that the average percentage of higher cognitive
questions asked by teachers without specific training in this classroom skill
is about 33 percent. This finding was also horne out in the present study.
The average pre-—test percentage of higher cognitive questions was 37 percent
for Group A and 34 percent for Group B. Approximately nine weeks later, in
the post-test, Group A asked an average of 60 percent higher cognitive ques-
tions, and Group B asked an average of 55 percent. Group C moved from an
average of 35 percent in the pre-test to an average of %4 percent in the post-
test.

In the pre-test the mean length of answers for students taught by Group A
teachers was 10 words. The average length increased to 13 words on the
post-test. A comparable gain was recorded for Group B. The average length.
of their responses increased from an average of 12 words to an average of
16 words. Group C decreased from an average of 1l words to an average of
10 words.
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The‘paper consists of three parts:

Al

Videotape Versus Written Instruction and Videotape Versus Audiotape
Feedback: A Peport to the Far West Laboratory by Keith A. Acheson
and Paul E. Tucker.

Audiotape and Videotape Feedback: Review of Related Literature, oy
Paul E. Tucker.

Videotape Minicourse Versus Questioning Strategies Course Using Reard~
ing and Discussion: A Report to the Far West Laboratory by Keith A
Acheson and Calvin J. Zigler.
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VIDEOTAPE VERSUS WRITTE& INSYRUCTION
and
VIDEOTAPE VERSUS AUDIOTAPE FEELBACK

IN A MINICOURSE ON HIGHER COGNITIVE OUESTIONING

Keith A. Acheson
Paul E. Tucker

University of Oregon
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MINICOURSE REPORT

This paper reports the results of studies conducted at the Univetsity
of Oregon during Winter parter of 1971, using Miniccurse Nine,'Thought
Questions in the Intermediate Grades, developed by the FarIWest Educational
Laboratofy for Research and Development. Subjects in the study were interns
from the t'niversity of Oregon who were teaching in Grades 3-6 in five
Oregoﬁ communities, Thirty-two subjects were randomly assigned to one of
two groups. Group A, n=16, took Minicourse Nine using videotape demonstration
and instruction with videotaped microteaching practice. Group B, n=16, took
Minicourse Nine using videoscript (written) demonstration and instruction with
microteaching using audiotape recordings rather than videotape for feedback
purposes ddring the practice phase of the course activities. Previous
research conducted by the Far West Laboratory had indicated that the video-
script instruction and demonstration had been as effective as videotape .
viewing in learning to ask higher cognitive questions in the intermediate
grades. However, the experiment; had used videotape feedback during the
microteaching practice portions of the program. Hence, the major variable
that was being manipulated in the present study was the substitution éf
audiotape microteaching feedback in place of videotape microteaching feedback.

A survey of the literature on audiotape and videotape feedback indicated
that audiotape feedback could well be used as effectively as videotape in

developing a skill (such as asking higher cognitive questions) which focuses



primarily on verbal behavior as opposed to nonverbal behaviors which would
be evident only in videotape records. In the case of Minicourse Nine, the
verbal behaviors under consideration are those derived from Bloom's Taxonomy,
the Cognitive Domain, namely teachers' questions which call for Knowledge,
Comprehension, Analysis, Synthesis, and Evaluation. These questions can be
divided into two major categories - with Knowledge being thought of as
"lower cognitive," and all the others put togéther labeled as "higher
cognitive' questions. One of the stated performance objectives of Minicourse
Nine 18 that at least two-thirds of the participants taking the course should
increase by at least sixty percent their use of higher cognitive questions in
a post-test as compared with the baseline determined in a pre-test. Twelve
previous‘studies had shown that the average percentage of higher cognitive
questions asked by teachers without specific training in this classroom skill
is about thirty-three percent. In the present study, these findings were
borne out. The average percentages for higher cognitive questions in the
pre-test for groups A and B were thirty-seven percent and thirty-four percent
respectively. Furthermore, an analysis of variance showed that there was no
significant difference between the two groups on their use of higher cognitive
questions in the pre-test. Group A (videotape instruction and feedback) and
Group B (written instruction and audiotape feedback) for all practical
purposes were equivalent in their use of higher cognitive questions at the
beginning of the experiment.

At the time of the post-test, approximately nine weeks later, Group A
had an average percentage of 60 percent higher cognitive questions and
Group B had an average percentage of 55 percent higher cognitive questions,
or a mean gain of 62 percent in both groups. Nine out of sixteen interns
in Group A, or 56 percent, had a gain of at least 60 percent. Nine out of

sixteen interns in Group B, or 5¢ percent, had a gain of at least 60 percent



in their use of higher cognitive questions from pre- to post-test. It would
appear that the criterion stated above had not quite been reached, i.e. at
least two-thirds of the participants gaining 60 percent. However, two people
in Group A had initial percentages of 67 and 86, thus it would have been impos-
sible for them to gain 60 percent since that would have resulted in usking more
than 100 percent higher cognitive questions. Likewise, in Group B two people
had initial percentages of 75 and 87 percent respectively. Hence, if we eliminate
those twc members of eachlgroup for whom the criterion was impossible, we may say
that both nroups-approximated the performanice objective of the course in terms
of percentage of higher cognitive duestions asked. (Table 1)

The other performance objective of the course is phrased in terms of student
responses to teachers' higher cognitive questions - specifically the objective
is that in post—tesé recordings two-thirds or more of the discussions have an
average student response length of 12 words or more to higher cognitive
questions asked bv the teacher. Groups A and B in the present study began
with average student response lengths in the pre-test of 10 and ;2 words
respectively. 1In the post-test the average student response length to higher
cognitive questions for Group A was 13 words and for Group R it was 16 words.
Thus on the second performance objective both groups achieved the criterion of
12 words on the average. In rerms of classrooms, seven of the classes ih
Group A reached 12 worde or more for student responses to teacher higher
cognitive questions and 12 of the classes in Group B recorded an average of
12 words or more. On this basis the video group does not reach criterion but
the audio group exceeds criterion with 75 percent of the classroomz. Again
looking at averages for bothﬁgroups, the mean length of_student response
increased by 30 and 33 percent respectively. Table 2 in‘the Appendix presents

this complete information.
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The present study was also concerned with whether there were any
significant differences between the two groups on the post-test in resnect to
total percentages of higher cognitive questions and also in respect to the five
individual categories of questions (Knowledge, Comprehension, Analysis,
Synthesis, and Evaluation) used in the study. Analysis of covariance indicated
that there Qere not significant differences between the two groups in any of
the above comparisons. Tables.éu through jL in the Appendix display the data
and results of calcvlation for the above statemeﬁt. Therefore, in summary
we may say that on both performance objectives and on all criteria and tests
made in the study, Group B, or the audio microteachihg group, was as successful
or more successfu]l than Group A, the videotape group.

Statiétical analyses were ﬁade of additional information collected
during the study. Analysis of covariance was applied to the data on length
of student responses discussed above. There were no significant differences
between the two groups in their post-tests despite the apparent advantage
of the audio group obtained by counting the number of classes which achieved
the criterion. Table 10 presents the data and ;he calculation for this result.

The number of student respomses to teacher higher cognitive questions is
also a statistic of interest. To get a comparison between the two groups,
the following procedure was followed. First, the number of student responses
to teacher questions was calculated for each discussion. Then the number of
responses to higher order questions was calculated. Frdm this information,
the percent of higher order question responses for each discussion was calculated.
The resulting percentages were then compared between the two groups using
s#nalysis of covariance and the difference was found to be significant at the
.05 level, favoring Group A, the video group. Thus the percent of responses
to higher cognitive questions was significantly greater in the video group than

it was in the audio group using adjusted post-test means. Another way of



looking at this data is to take the toval rumber of responses in the pre-test
and post-test for bhoth proups. Such comparisons contain an element of risk
since the length of discussions was not held exactly constant. Group A had
2715 total responses in fhe nre-test of which 890 weré\ to higher cognitive
questions, or 33 percent. On the post-test they had 1736 total responses of
which 985 wvere to higher cognitive questions, or 57 percent. Group B on the
pre-test had 1615 total responses, 313 to highe; cognitive questions, or 19
percent. n the post-test, Group B had 1877 total resnonses, 667 to higher
cognitive questions, or 36 percent. While Croup A had fewer total responses
in the post-test than in the nre-test, it increased the number of responses to
higher order cognitive éuestions. Group B increased both the total number of
responses and the number of responses which were higher cognitive questions.
Anv conclusions.in regard to these data are speculative but it appears
possible that th> teachers in Group A somehow had their students more involved
in the higher cognitive questions than did those in Group B when we recall that
there was no significant difference in the mean iength of student responses to
teachers' higher cognitive questions. The raw data are not such that these
differences can be investigated. However, further research sh6u1d~bé able to
parcel out the unique effects of videotape feedback as opposed to audiotape
feedback as it applies to a teacher's ability to elicit student responses to
higher cognitive questions. One hypothesis might be that teachers exposed to
videotape feadback will be more sensitive to the need to call on several
gtudents when a higher cognitive question has heen asked since they have
watched students who did not respend to questions; whereas, the audiotape

group will have heard only students who did respond.




One difference between the present study and the previous main field
test of Minicourse Nine conducted by the Far West Laboratory was that
teachers in the present study were free to éhoose their own topics for
discussion in both the pre- and post-tegsts. One of the possibilities
concluded by the main field test was that the selection of discussion topics
which are conducive to a thoughtful discussion may be one of the things
teachers learn in a training program on higher cognitive questioning. When
discussion material was assigned to teachers, they had unusually high baseline
data for percent of higher cognitive questions. For example, the 7th Gradé
group began with an average of 67 percent higﬁer cognitive questions and we;e
able to increase to only about 73 percent on the post-test after having
taken Minicourse Nine. Knowing what material the class is discussing is
helpful to coders in making decisions about categories of questions. We
would conclude that allowing teachers to choose their own discussion topics
permits the iméortant variables to operate in studies of this kind and that
the disadvantages of assigning topics outweigh the advantages. The occurance
of higher cognitive questions may be more a function of the topic for
discussion which was chosen than it is of the teacher's skill in using higher
cogni tive questions. Further studies comparing groups who use assigned
topics as opposed to those who don't should answer this questibn.

In the conduct of the present study, there were available four copies
of the videotape version of Miniccurse Nine and seven one-inch tape recorders
for videotape demonstration, instruction and microteaching feedback. Sixteen
cassette audiotape recorders were supplied by the Northwest Regional .Educa-

tional Laboratory for pre-testing, post-testing and audiotape mlcrofeaching
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feedback for Group B. The immediate supervisors for the interns in the study
were familiarized with Minicourse Nine during a pre-study orientation meeting
extending over a two-day period. They viewed portions of the four tapes used
with Group A and looked at the videoscripts used with Group B and the teacher's
manual used in both groups., Cacreful training in the use of both video
recorders and auldiotape recorders by interns and supervisors resulted in no
equipment failure during the conduct of the study. One videotape recorder

was replaced before the study was started so no participant was bothered by any
equipment malfunction. The pre-test was conducted during one week prior to the
beginning of the course. The interns were brought together in several groups
and shown how tuv organize the classroom using a discuséion group of about 12
students and the placement of the cassette audiotape recorder to get a govud
sound pickup. Those who were going to be using videotape likewise were
instructed in the operation of the equipment, the use of the counter to gauge
time, etc. This was done in groups of two to four interns. The course itse!lf
was conducted as a regular part of the interns' training during Winter Quarter
of 1971. The course carried college credit. The acceptaﬁce of the course by
teachers was favorable as has been demonstrated many times in previous tests

by the Far West Laboratory of this and cther minicoursges.

The cassette audiotape recordings of pre- and post-test discussions were
transcribed as typescripts and then coded into the categories K, C, A, S, E
(Knowledge, Comprehension, Analysis, Synthesis, Evaluation). The three coders
were not aware of whether typescripts were pre- or post-tests. Coders were
periodically checked against standardized typescripts to ascertain and

maintain reliability which ranged from .81 to .89.
[
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Frequency and length of student responses were also counted from the
typescripts. Conventiqns develcped by the Far West Laboratory were used in
‘dealing with unintelligible or inaudible remarks. In general tape recordings
were of good quality and no equipment failures were experienced.

Coders were trained using typescripts supplied by the ggr West Laboratory
which had coded them in the main field test of Minicourse Nine. Rules for
making coding decisions were also supplied by the Laboratory. Several
training and practice sessions were required before coders achieved acceptable
reliability (.80).

In summary, it is our conclusion that: (1) Minicourse Nine can be used
effectively with ongoing programs such as the University of Oregon intern
program which has participants in situations remote from the campus;

(2) audiotape can be used for microteaching with effectiveness where verbal
behaviors are the prime focus; (3) our results substantiate conclusions from
other studies that suggest the audiotape recozrder should be more widely used
in supervision and teacher education:; (4) further studies reed to investigate
which applications are uniquely suited to the videotape recorder and which
are just as well handled by the audiotape recorder; and (5) further investi-
gations should be made into the ralationship between teacher questions and
student responses as 2 function of discussion topic, categories of teacher

questions, and categories £ student rcsponses.
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Table 3

Analysis of Covariance for Knowledge Question Data

Total Within Between
1. Sum of products 726.75 656.063 70.688
2. Sum of squares: X 12995.2 12947.7 49.531
3. Sum of squares: Y 10414 10308.9 105.125
s/
4. Degrees of Freedom 31 30 1
8. Adjusted y° 10373.4 10275.6 97.725
9. Degrees of freedom
for adjusted sums
of squares 30 29 1
F=.276 F.05 = 4,18
10. Homogeneity of re-
gression
F = .348 F = 4,20

.05




Table 4

Analysis of Variance by Covariance Adjustments for Comprehension
Question Data '

Total Within Between
1. Sum of products -197.75 -181.125 -16.625
2. Sum of squares: X 1870.88 1825.75 45,125
3. Sum of squares: Y 821.5 815.375 6.125
4, df 31 30 1
8. Adjusted y° 800.598  797.406 3.192
9. df 30 29 1
F =016 F.05 = 4.18
10. Homogeneity of regression
F=2.133 F.05 = 4,20




Table 5

Analysis of Variance by Covariance Adjustments for Analysis
Question Data

Total Within Between
1. Sum of products 1038.06 1073.13 -35.063
2. Sum of squaraes: X 5768.88 5753.75 15.125
3. Sum of squares: Y 3688.22 3606.94 81.281
4, df 31 30 1
8. Adjusted y 3501.43 3406.79 94.638
9. df 30 29 1

F =0.806 Fos® 4.18

10. Homogeneity of regression

F=0.166 Fos = 4.20




Table 6

Analysis of Variance by Covariance Adjustments for Synthesis
Question Data

Total Within Between
1. Sum of products 419.563 398. 21.563
2. Sum of squares: X 1745.88 1717.75 28.125
3. Sum of squares: Y 2861.47 2844.94 16.531
4, df 3 30 1
8. Adjusted y° 2760.64 2752.72 7.819
9. df 30 29 1
F = 0.008 F.05 = 4.13
10. Homogeneity of regression
F =0.138 F = 4,20

.05




Table 7

Analysis of Variance by Covariance Adjustments for Evaluation
Question Data

Total Within Be tween
1. Sum of products 291.25 271.563 19.688
2. Sum of squares: X 3304 3297 .88 €.125
3. Sum of squares: Y 3579.72 3516.44 63.281
4. df 31 30 1
8. Adjusted y2 3554.04 3494.08 59.969
9. df 30 29 1
F = 0.498 F.05 = 4,18
10. Homogeneity of regression
F = 3.245 F = 4.20

.05




Table 8

Analysis of Variance by Covariance Adjustments for Higher-
- Cognitive Question Data

Total Within Between
1. Sum of products 10 -87.5. 97.5
2. Sum of squares: X 1302%.5 12975.5 50.
3. Sum of squares: Y 11106 10915.9 190.125
4. df 31 30 1
8. Adjusted y° 11106. 10915.3 190.707
9. df 30 29 1

F = 0.507 F.OS = 4.18

10. Homogeneity of regression

F = 0.031 F o5 = 4.20




Table 9

Analysis of Variance by Covariance Adjustments for Higher-
Cognitive Response Data

Total Within Between
1. Sum of products 4218.5 2074.81 2143.69
2. Sum of squares: X 8050 6723.88 1326.13
3. Sum of squares: Y 13873.2 10407.8 3465.28
4, df 31 30 1
8. Adjusted y° 11662.6 9767.7 1894.86
9. df 30 29 1
F =5.626 F.05 = 4,18
10. Homogeneity of regression
F=.72 F o =4.20

.05




Table 10

Analysis of Variance by Covariance Adjustments for Mean Length of
Higher-Cognitive Student Response Data

Total Within Between
1. Sum of products 690 634.313 55.688
2. Sum of squares: X 1671.72 1637.69 34.031
3. Sum of squares: Y 2364 2272.88 91.125
4, df 31 30 . 1
8. Adjusted y° 2079.2 2027.19 52.01
9. df 30 29 1
F = .744 F.05 = 4.18
10. Homogeneity of regression
F = .067 F = 4.20

.05
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PART B

AUDIOTAPE AND VIDEOTAPE FEEDBACK:

REVIEW OF RELATED LITERATURE

i

Introduction

Video and audio feedback studies are reviewed in chronological order
within this chapter. The first portable videotape recorder was available
for field use in 1963, therefore all the literature within the chapter post
dates this year. The early video recorders were heavy and expensive, but
as they became lighter, more reliable, and less costly, one finds a correspond-
ing increase in thelr use and accompanying research. The same is generally

true for the audlotape recorder except that it was several decades ahead of

the videotape recorder in its development,

B LSS SN
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Two of the earliest studies on microteaching were conducted by Acheson
(1964).1 The first compared the relative effectiveness of three types of
feedback -- supervisor, pupil, and videotape self-evaluation. The second
compared the relative effectiveness of videotape feedback and various forms
of supervisor feedback using decreasing teacher monologue and increasing
pupil participation as dependent variables. The findings supported the
hyvothesis that videotape self-evaluation and pupil feedback are superior te
supervisor feedback in brining about changes in the teaching skills of interns.

In a later studv, Dwight W. Allen (1966) researched the effects of feed-
back and practice conditions on the acquisition of teaching strategy.2 His
findings, although not entirely consistent, tended to favor massed practice-
immediate feedback over distributed practice-reinstated feedback in learning
probing techniques in cuestioning strategies. Retention inferences were also
drawn from the fact that distributed practice-delayed feedback groups maintained
higher probing response rates on the post-test than did massed practice-immediate
feedback.

In a paper presented at the American Educational Research Association
annual meeting, W. Dwayne Belt (1967) reported that his research indicated im-
proved performance on the part of trainees following evaluation and feedback
in a microteaching setting.3 Belt's setting consisted of the presentation of
a lesson by a college student teacher to a class of three to five high school
students. If high school students were not available, the lesson was presented
to peers in the college class. The lesson was videotaped and replayed immediately
for the student teacher with evaluation coming from his college instructor, the
college peers, and the microclass high school students. The instructor, with
the trainee, decided upon one or two areas of major difficulty upon which the

trainee should concentrate in his next presentation within a week's time in a




new microteaching setting. Ninety-six percent of the 490 college students
involved in the training felt they benefited from the feedback in this early
microteaching research,

A major early investigation of microteachipg feedback dealt with modeling
and feedback variables.“ Difécted by E.J. Orme (1966), the study indicated
increasing effectiveness in the foliowing order when modeling and feedback were
manipulated:

Least l. Minimum symbolic modelicg (saw pretest video tape playback alone
Effective
studied written instructions, planned, and retaughi).

2. Maximum symbolic modeling (saw playback with experimenter who
gave cues and reinforcement, studied written instructioas,
planned and retaught).

3. Minimum perceptual modeling (saw playback and perceptual model
alone, planned, and retaught).

4, otrory symbolic and maximum perceptual modeling (same as 2, bur
alsb viewed perceptual model alone).

5. Meximur perceptual modeling (viewed playback alone but saw per-
ceptucl model qith experimenter).

Most 6. Strong symbolic and maximum perceptual modeling (saw playback
Effective
and perceptual moael with experimenter).

Using "probing' as the dependent variable (scored by two trained raters), two
interesting c onclusions of the research were that perceptual modeling appeared
superior to symbolic modeling and that self-feedback effectiveness was well
beyond expectation, contrary to research done by Orme, McDoneld, and Allen earlier.

In investigating the effects of feedback and modeling prodedures of teaching

performance in a sefies of experiments, McDonald and Allen (1967) found evidence

that indicated feedback (as compared to no feedback) is more effective in a

training design, yet ant highly effective in producing behavéoral chango.5 They




suggested that self-feedback might be improved with cueing procedures.6 Their
analysis lead to a decision rule: "Always include a feedback system im which

the trainee views his own performance with supervision.”? (italics added) Yet

bere they found it difficult to separate out the behiavior of the experimenter
(supervisor) and his cue-discrimination characteristics. The investigation
could not show correlation with the information characteristics of the feedback.
They did conclude that immediacy of feedback, as messured by time, was not a
critical factor.8 This was of importamce both theoretically and practically,
for it suggested that the feedback process was dependent upon the characteristics
of the subject's information processing, not the time-space relations. This
would allow 8 wide range of fecdback systems which would be more mansgeable
and econowmic. P

Gilman (1968) explored several feedbacl methods fer correcting errors using
computer-assisted instruction.’? His variables were: 8) no feedback; b) feedback
of "correct" or ''wrong' responses; c) feedbeck of the correct responses,; di feed-
back appropriate to the student's responses; and e) a combination of modes (b),
(¢) and (d). He concluded:

1. Feedback guiding & subject to the correct responses was more efficient

than feedback forcing the subject to 'discover" the cerrect responses.
2. The most efficient feesvack was that which provided Yboth feedback of
correct respcoses and feedback 88 to why the responses were correct.

Analysis of variance on post-test scores revesled that the combination of modes
(condition (e) above) was slightly superior (but not statisticaliy significaat)
to comparison to some of the individuel modes listed above.

The effectiveness of feedback to the classroom teacher as a function of
its source was studied by Bruce W. Tuckmen and Wilmot F. Oliver (1968).10 The

authors divided 286 vocational education teachers (grades ten through thirteea)

toto years of teaching experience and subjected rhem to one ¢f four experimental




conditions: .

}. Feedback from studeats

2. Feec: ik from supervisors (vice-principsl)

3. Feedback from both students and supervisors

4., No feedback
Effectiveness, as measured by change in students' ratings over a 12 week intervai,
was greatest when the source of feedback was students only. Supervisor feedback
did not contribute to the effectiveness when added o student feedback. Ila
fact, when given alone it resulted in change in a direcrzion opposite to the
fecdback as compsred to the no-feedback condition. Konsidering years of experience
in relation to four coaditions led to a fascinatizg conclusion. Student feed-
back was better received by less experienced teachers while more experienced
teachers received supervisor feedbdack more receptively.

In one of the first attempts to investigate the effects of viewing video
tapes of one's own teaching behavior, Salomon and McDooald (1968) found that in
the absence of standards of models, a tescher's satisfaction with his own teaching
performance was determined >y initial self-attltidcs.ll Low self-attitudes
and lov attitudes towards teaching performsnce in the initial interview sud
questionnaire resulted in predoninately defensive reactious to self-vieving in
the post-viewing questionnaire und ioterview. The study interpreted the finding
8o suggesting & differential use of self-viewing procedures in tescher education
using persooality vériables of the viewer to detemyine the appropriate aethod
of feedback.

A study dealing with low language aptitude and ieegoack in a second semester
college French class was conducted by Theodore Mueller (196&).lz Past resesarch
in langusge education had revealed that students wifh low language aptitude

often have poor powers of auditory discriminstion. Mueller coacluded that

audio and visusl (writtrn) feedback was significsatly superior to audio feedback
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aloaue.

Feedback vis video-tape verses no feedback i{n 8 micretraching setti”g was
researche! by Borg, Kallenbach, Morris and Friebel (1968).13 The hypothests,
"student teachers completing the eantire minicourse sequence will display a
greater number of sigonificant changes i{o the teaching beh&vior covered in the
einicourse than student trachers who complete the minicourse Wl thout videotape
feedback,'" was supported. Change in behavior was measured by raters scoring
coded 16 minute pre- and post-course Videotape recordings of each student
teaching his class, the change being the methods used in conduciing class
discussion. A coamparison of audio and video feedback has been done outside

the miciyieaching setting. Anthony Mules's study (1968), Aun Experimental

Study of the Relative Fedogogicai Effectiveness of Videotspe ond Audiotape Play-

back of Student Speech for Self-Analysis in a Basic Speech Course, had as {ts

hypothesis "the greater the completencss and accuracy of student speech per-
formance feedback, the greater the degree cf speech skill & studer will later
exhlblt."la Three groups were compsred. Using the completeness of the feedback
83 the manipulated variable, the three levels of feedback were described as:
l. Videotape replay of two class performances plus traditionsl (class
and instructor) feedback for all performances.
2. Auvdiotape replay of tw class performaaces plus traditionsl feedback
for all performances.
3. No electronic replay of suy class performsuces but traditional feedback
for all performsnces combined with viewing videotspes of three other
snasiiers. 5
The depeadcat variable, speech skill, wes judged using an elevea-point versica
.

of the Price multi-tactor speech performsnce rating scale by judges with an over-

sll relfability of .95 as estimated by the Ebel intre-class procedure.

The snalysis of the data indicated that group ine, those receiving video



feeddack ou two of their speeches, demonstrsted significantly greater overall
speech skill and bodily action, personality, langusge, sod voice skills than
either of the other two groups. There vere no statistically significaat dif-
ferences between the first and final speeches of the other two groups.

1a & study conducted by David Youag (1968) Stanford secondsary interns were
randcaly assigaed to six experimental 3roupc.l° He made the hypothesis that a
combination of viewing a specific fllustration and a conplete model with con-
tiogeat focus, and the viewing of oue's own performance with contingenot focus
would be the most effective type of modeling and feedhback in s minicourse
setting. A specific fllustration vas defined as a videcotave of a tescher demon-
strsting 8 specific teaching skill without children snd not io the context of
e lesson. A complete model was defined as a videotsps of 8 specific teachipg
skill in & short, complete lesson to genuine students. Ccotiogent focus wvas
defined ss focusing an imtern's attention ou a specific teaching skill by a
superviser in person or by a pre-recorded commencary while the {ntern watiched
the performance oo & videotape. The combinstion of the specific fllustration
and complete model with con'ingent focus was found to be superior at the .05
level when compered with the combination without contingent focus. Yet the
fmportance of contirgent focus was not significaot for sil vlrlables,l7 The
study did not show that the con:iageot focus of a lesson by a supervisor after
vieving a lescon .sas superior to & contingent focus by s supervisor, live or
recorded, during the scif-viewing of a videotaped lesson by an ifotern.

One result is quite clear. The effectiveness of modeling protocols

varies with the nature of the dependent veriable. That is, ome

type of model may be more effective for teaching subjects to use

one specitfic teaching skill thso another type of model wuld be.

It 1s alho suggested that for some skills & symbolic model may

suffice.

Philip Laoger (1969), Senior Program Associate of the Far West laboratory

for Educationsl Research and Development, presented a paper as s part of a



sysposium oa '"Microteaching 8od Minicourses: Rationsles and Curreant Research”
«0 the annus] meeting of the American ELducational Research Association.19
Within the document he traced the developnment of microteaching snd the mini-
course. Of interest are his two basic reasons accounting for the suczess of
the program:

1. The reinforcement (feedback) derived from seeing oneself on the
videotape nonitor.zo

2. The reinforcement (feedback) derived from the emphasis on and per-
ception of student behsvior change in essocisetion with increascd
srotficiency in & tesching skiii. 2l

Asother study (Birch, 1969), doné in a microteaching setting, sttempted

to discover the ctfects of: &) & Social Studies curriculum course; b) self-
confrontation by videotaps, c) videotape-coding practice, and d) guided self-
analysis. Ino this study the curriculuw ctourse, szelf-confrontation, and coding
practice were all component parts of guided scl!-analysis.zz Cuided self-
analysis consisted of two phascs.zJ The first phase consisted of:

i. A videcotape was re_orded of the teather interacting with hie pupils.

2. The teacher viewed the videotape.

3. The teacher familarized himse¢lS with the coding categories.

4. The teacher snaivied his own dehavior on the videotape using the
categories (iGentified specific dDehaviors &nd discriminated between
behaviors in different but relsted categcries.)

5. The teacher thes summed the frequencies, Computed the proportionas,
apd constructed a profile of his teaching dbehav.or.

6. He then compared the profiles with interpretive tigures and characterized
his Owu teaching behavior,

7. The teacher was asked to mske inferences about the learning counsequences

of his observed teaching behsvior.




8. Finally the teacher formulated operational gosls and made &8 commitument

to achieviog them in his future teaching.

The second phase: Followiny this the teacher againo taught 8 lesson which
vas recorded on videotape end the guided self-anslysis re-occured. The second
self-analysis differed from the first in that the student was asked to compare
the results of this phase to the results of the first phase. This routine then
became cyclic over a period of time.

It vas concluded that guided self-analysis effected behavier change on the
part of the teacher, but that self-confrontation and videotape coding did oot.
Tane behavioral change was explainged by the desire for cousonance. That is,
the guided self-analysis induced dissoosnce by showing discrepencies between
the teacher's ideal and his actual behavior. But the operational nature of
the guided self-analysis furthered consonance.

In studying the effects of modeling and feedback treatments on the develop-
ment of teachers' questioning skills, Karen E. Clause (1969) found evidence t3
support the hypothesis that during modeling and feedback, cued (as opposed to
non-cued) treatments increa.ed the frequency of teacher higher-order questioning
behavior. She also found evidence to suppx t the hypothesis that cued modeling
is more effestive thsn cued feedback. The result, the study reports, 'lends
support to the distinction that modeling is ao acquisition vsriable and feed-
back is 8 performapce variable."24

Charles Adair and Allan Kyle (1969) conducted a study on the cffects of
three types of feedback on the depeudeant vsriable, percentage of probing questioans

.skcd.zs

Three groups ot randomly selected sixth-grade teachers were given one
of the following types of feedback procedures:
l. Teacher-supervisor conference following the observation of the class

by the supervisor (standard observstiom).

2. Self-anslysis of their own videotaped teaching.



J. Directed self-analysis (assisted by supervisor)of their own videotaped
teaching.

Contrary to some of the earlier studies of feedbsck, Adarr and Kyle con-

cluded that,

Analysis of the 4ata in this study indicstes that feedback provided

by videotspe produces significant chauge in some adpects of question-

asking behavior in classroom instruction. The methods iovolving

videotapes appear to reduce the percentages of rhetorical qQuestions

that teechers asked wvhile no sigonificant differences wvere observed

with respect to the percentage of prodbing questions. In addition

to modification in question-asking behavior, other changes were

observed in clething sensitivity, alertness, and enthusiasa.

The evidence that was collected in this study does not favor either

self-analysis or directed snalysis for changing teacher behavior as

the methods werz defined in this project. The amount 2od type of

assistance given to the teachkers who use ths directed analysis sp-

proach might be crud al variables in determining the effectiveness

of this method.Z6

A trecent study oo '"'The Effects of Mode of Feedback in Microteaching' was

conducted by Shively, Van Modframs, and Reed (1970) of Purdue Unlverslty.27
Their study looked at eftects on teachar performance and attitudei. Manip-
ulations of the conditions under which the supervisor gave feedback were:

l. The supervisory cr:tique of the microteaching lesson was based upor.

8 videotape recording of the lesson.

2. The supervisory critique of the microtesching lessuon wss based upon
an audiotape recording cf the lesson.

3. The supervisory critique of the aicroteaching lesson was based upo.
the supervisor's watching the live lesson.

4. The supervisory critique of the microteaching lesson was based upon
the responses of the microteacning students to the Stanford Teacher
Competence Appraissl Guide. The STCAG measured the student's perception
of the teacher's aims, plapning, performance, and evaluation iso the

teacher's microteaching lessons.

Tvo measuremetits vere used in the analysis of the data for all groups. The
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Stanford Teacher Competence Appraisal Guide (STCAG) analyzed the performance
of the teacher while an attitude scale measured attitudes towards various
aspects of micreteaching experience.

The authors concluded that:

1. Sigoificant differences existed in the ratings of the performance of
subjects (teachers) within the four treatment groups oo all items of
the performsnce measurenment. (These items are listed in Table I
that follows on page ll.)28

2. Performance was most atfected by supervisory critiques based on
audiotapes.

3. Performsnce wes least affected by supervisory critiques based upon
watching the actual lesson.

4. Generally, performance was affected more by supervicory critiques
based on videotspe than the live watching, but less than both the
audiotapes and student response groups.

5. The attitude toward the audio-sand videotape groups vas significantly
higher than the live lesson and student response groups.

6. That '"Within the limits of this study the audiotape treatment appears
to be the strongest treatmecnt." .

1o explatning the outcomes of the study the authors suggested that the
skilis focused upon by the measurements vere verbal and the lecture method was
most often used. Therefore the greater amount of critical informstion was
verbal. The addition of non-verbal information added by the video feedback
was irrelevant.

It thus becomes appsrent that the less expensive audio method of

feedback may Le substituted for the more expensive video method

for inducing positive behavioral chsnges in teaching performsnce.

It may even by possible to dispease with both audio- and video-
tape and faocus atteation upon the ratings of the students.
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Tsble 1

Student Ratings of Microteschiog Teachers' Performance

Variable

ANCCVA F-Ratio

Clarity of purpose F(3.50)

Difficulty and appropriateness
of the aims

F(3.50)

Organization of parts and
wvhole of lesson

F(3.50)

Appropritaeness of coateat
for aimg, class level, and
teaching method

F(3.30)

Evidence of relation between F(3.30)
materials snd content
Tendency of puplils to come to F{3.29)

attention and direct themselves
to the task

Presentation of content under- F(3.29)
standable usipng different points

of view

Movement from topic to topic
goveruoed by class tempo

F(3.18)

Attentive class and partici- F(3.29)
pates wvhen appropriate
Attempt to coonect chsnce and F(3.28)

planned events to immediate and
long range aims

Teacher-pupil relstiooships F(3.30)
harmsonious
Use of a vartiety of procedures F(3.29)

to evsluste progress

Teacher and pupils review eval- F(3.29)
ustions for improvement purpcses

22.83, p< 0001

14.79, p<.0001

24.61, p<.0001

24.29, p<.0001

8.00, p¢, COL

14.67, p,<.0001

27.29, pe¢ 0001

12.64, pc.0001

6.31, p<.0l

11.21, p<.000l

3.14, p<. 05

15.29, p.0001

15.07, p<. GOOL

Ordered means (P

.05)

AT, SR>LL VT*

AT, SR>LL,VT
SR, AT>VT-LL

SR, AT VT-LL

AT, SR, VT-LL

AT-SR>VT.LL

AT, SRVT AL

AT, SR, VILLL
ATAT,LL

AT>VT-LL AND
SR-LL

N.S.D. between
individual means

AT/SRAT AND
AT 7LL

ATNT, LL, SR

* AT,SR LL,VT means that groups AT and SR are not different from each other

but are rated sigaificsntly high than groups LL and VI on the variable described.

Groupa LL and VT are also not different from each other,

be used for all 1) variables.

Similar cotation will
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The Use of the Portable Videotape Rezcrder in Helping Teachers Self-

Evaluate Their Teaching Behavior was the focus of & research study conducted

by Phillip M. Ward (1970).3! The stated null hypothesis of this study was
“there will be no significant difference in criterion instrument scores which
measure the number of types of questions (basic, leading, probing) which
teachers ask their students among the following groups of inservice elementary
teachers who purposefully self-evaluate their teaching by (1) self videotapes,
(2) self audiotapes, (3) a combination of self videotapes and model videotapes,
and (4) reflective evalusation only (i.e. without mechanical or electronic

equlpment)."32

The author concluded that it would be possible to use audio
tape feedback in the self-evaluative process designed to produce change in
teaching behavior.33 This conclusion was reached since the largest mean dif-
ference in numbers of probing questions asked by teachers betweea the pre and
post tspes was founud in the audiotape group. 1In explaining this Ward writes,
Apparantly the necessity to listen intently without visual con-
centration provides stimulation sufficient to significantly affect
the questioning-skill ability of teachers. It is possible that
audiotape recorders are grossly underrated and it is suggested
that, based upon the findings of this study, school districts
re-evaluate ways in whsﬁh this device may be used to enhance
teacher effectiveness.
This review of literature could not be concluded without recognizing
the valusable contribution of an cducational Resource Information Center (ERIC)

computer search of relevant literature. The search listed 230 {tems of which

omly the most pertineant were reviewed in this chapter.
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MINICOURSE - QUESTIONING STRATEGIES STUDY

This paper reports the results of studies conducted at the Univer-
sitv of Oregon during Winter quarter of 1971, using Minicourse Nine,

Thought "uestions in the Intermediate Grades, developed by the Far West

Educational Laboratory for Research and Development and Questioning
.Strntegies, a program developed by the Northwest Regional Educational
Lahoratory. Both programs were in prototype form, but packaged in s
format for field testing. The Minicourse included four videotapes for
demonstration and instruction purposes and a participant's handtook,
including directions for Micro-teaching, using videotape recorders. The
categories of questions treated by the Minicourse were derived from
Bloom's Taxonomy and consisted of Knowledge, Comprehension, Analysis,

Synthesis and Tvaluation. The Questioning Strategies package consisted

of a participant's manual and provision for groups of three or four

1

participants meceting together tn work through the exercises cooperatively.

The categories of questions used in the Questioning Strategies package

were derived from the work of James Gallagher and consisted of Description,
Explanation, Evaluation by Matching, Evaluation by Justification, and
FExpansion.

Minicourse Nine had pteviously been field tested in the format used

here, with a concrol group who did not take the Minicourse. It had also
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veey tested using a format which {ncluded written instruction and demon-
stration instead of videotapes. Videotape was used for the Micro-teach-
ing oractice parts of the course. In annther University ~f Oregon study,

renorted elsewhere, Minicourse Nine was uced in written form with sudio-

tape Micro-teaching., The Nuestioning Strategies materials had been used

extensively in workshops which incorporated an instructor or workshop

leader. The present studv 1a the first tes: of the Questioning Strategies

materials in a completelv self-instructional format.

The subjects for the studyv were I'niversity of Oregon {nterns who
were teaching in grades three through six in five Oregon comvunities.
Thirtv-twn subjects were randomly assigned to one of the two groups.

Group A (n=16) took Minicourse Nine using videotape demonstration and

instruction with videotape Micro-teaching sractice. Group C (n=16) took

Questioning Strategies using the participant’s handhnok with group dis-

cussion and other learning activities in groups of three or four. Both
groups received college credit for taking the course, and both groups
completed the course during Winter quarter of 1971,

Two pre-tesnts were administered to each group. The first consisted
of presenting the participants with three pirtures {nvolving salling and
people on saflboats and asking the participants to write 10 Questions
about the pictures which cruld be used in an intermediste grade lesson,

This exercise is a part of the Questioning Strategies materials and had

been used previouslv as a pre-test and post-test with the materials. The
second pre-test consisted of making a 20-minute aucdintape recording of a

classroom discussion in each participant's classroom, using a topic chosen
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bv the pas fcipant. This activity had been used previocusiy in Minicourse
field tesce, except that in previous vests the discussion topic had heen
assigned. Both kinds of pre-test wvere repeated as post-tests upon cowple-
tion of the respective courses.

The pre- and post-test audiotespe recordings were transcribed an
typescripts and coded by two asets of coders. One set of coders had been
trained in the Blcom categories, {.e., Knowledge, Comprehension, Analvsis,
Svnthesis, and Evaluation. The other ret of coders had been trained in the
Gallagher categories, 1.e., Description, Explanstion, EZvaluation by Match-
ing, Fvaluation by Justification, and Fxpansion, Coders were required to
achieve reliability of .80 before leaving training and beginning actusl
coding. Reliability was checked periodically cduring the coding process,
using standardized criterion typescripts. In the case of the Gallagher
cetegories, retraining was necessary st one point before resuming the cod-
ing process. In the case of the Bloom categories, no retraining was nec-
essary. In addition to categories of question, coders also counted length
of response by students to categories of questions and frequency of student
response. These kinds of dats had been used in previous Minicourse fleld
tests.

The numbers of questions in each category were converted to percents
to adjust for any differences in total length of time among the audiotape
recordings. The percent dats were then sanalyzed using analysis of covery-
ance, using the pre-test as covariste. Tests for homogeneity of regression

were also applied to assure that sanalysis of covariance was appropriate.
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The hvpotheses for the studv were all stated in terms of null hv-
pothes<es, {.e., that therr would be nac significant differences between
the two groups in tprms of the criteria which had previouslvy been applied
to either course. The criteria for the Minicourse are quite specific,
narelvy, that participants will increase their use of higher cognitive
Guestions (Comprehension, Analysis, Synthesis, and Evalustion), with at
least two-thirds of the particirante increasing their use of higher cog-
nitive questions by at least 60 percent. 1If we eliminate the two indi-
viduals for whom a 60 percent increase wvas impossible, since they began
with percents of 86 gnd 67, then the criterion was achieved for Group A,
An equivalent way of testing change in use of higher cognitive questions
is to look at the ute of lower cognitive questions (Fnowledge). In this
category Group A moved from 8 mean of 63 to a mesn of 40, a drop of 37
percent. Group C moved from a mean of 66 to s mean of 56, & drop of only
15 percent. As shown i(n Table 5, this difference between the two groups
is significant at the .05 level of confidence. In terms of individuasl
categories of higher cognitive questions, Croup A asked a significently
higher percentage of Analysis questions (at the .0l level of confidence),
as shown in Table 7, and s significantly greater percentage of higher
cognitive questions (again at the .05 level) as shown in Table 10, as one
would expect from the results for lower cognitive questions.

The objectives for the Questioning Stratefies course are not as

specific regarding movement among the GCaliagher categories or qQuestion
styles (Description, Explanation, Evaluation by Matching, Evaluation by

Justification, and Expansion). Participants are expected tc lesrn to use
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a varietv of atvles, but these stvies a2re not broken into higher and
lower classifications, nor is any hierarchvy intended. An additional
dimension in the Gallagher mode] {s the level of abstraction of questions
(Data, Concept, Generaliration)., Analyzing the data from the transcribed
20-minute discussions, we find that Group C sskhed o significantly higher
percentage of Description questions in the post-test than Jtd Group A
(at the .05 level, approaching .01), as sivown by Tadble 11. Group A
asked 3 sfigniffcantly greater percentage of Explanation questions (.0l
level) on the post-test than did Croup C. Differences betveen the two
groups were not significant in the Evaluation by Justificetion category
nor i{n the Expansion cstegory. Evsluation by Matching was not used by
either group, hence s not compared statistically. If we lusp together
categories uviiwer than Description, sas would be expected, Group A asked

a significantly greater percentage of such questions {n the post-test
than did Group C (.05 level, approaching .01). See Tables 12-15.

For the 10 written questions, there were no significant differences
between the two groups in the areas of: FKnowledge (although both groups
fncreased the percentsge of such questions), Comprehension (both groups
fncressed), Analvsis (both decres=ed, difference approaches .05), Eval-
ustion (both groups increased), or higher cognitive questions (both
groups incressed). In the category of questions calling for Synthesis,
GCrup A incressed and Groon € decressed the percent of such Questiona
between the pre- and post-tests. The difference here wvas significant at
the .01 level, as shown in Table 23. The other non-significant differences

are reported in Tables 20-25,



fteing the Gallsgher categories for the written questions, there
wer~ no sienificant Aifferences in the changes from pre- to post-tests
between the two groups. Both groups decreased the rercentage of Descrip-
tion questions. GCroup A increased the use of Explanation questions and
Group C Adecreased, but the difference was not signiticant. Both groups
increased their use of tvalustion by Justification Questions. Neither
group used Eveluation by Matching. Group C incressed their use of
Expansion questions while Group A decressed their use, but *%e differ-
ence was not significant. The analysis of the foregoing data is pre-
sented in Tables 26-29.

Table 3] contafins infaorpation sbout the length of student responses
in both groups in the pre-tests and post-tests. The average of the mean
lengths of student resyonses in the Minicourse group changed from 10 in

the pre-test to 13 in the post-test, wheress the Questioning Strategies

group changed from 1] in the pre-test to 10 in the post-test. The number
of student responses in the Minicourse group dropped from s total of 2718
in the pre-test to 1736 in the post-test, while the total number of stu-
dent responses in the Questioning Strategies group dropped from 2581 in
the pre-test to 2224 in the post-test. These figures should be viewed
with some skepticism as there is no assurance of precision. Although
interns were atked to make "O-mimute recordings of their pre- and post-
discussion, the length varied somewvhat, thus frequency counts are sublect
to varistion. The mean length of etudent response figures are somevhat
better, since they sre expressed in the form Of a rate (number of words

per response) so that time is not sn important factor. On the other hand,
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there is also a built-in error, since student responses are not slvavs
audible, either because they are not loud enough or because more than one
student is speaking at one time. Nonetheless, we can ssy that there wvas

a tendency on the part of the Minicourse group to move toward considerably

fever student responses but longer ones, while in the Questioning Strategies

group there wae a less pronounced tendency to move to fewer student res-
ponses, but they tended to be shorter ones.

Tables 12 and 33 present another kind of {nformation sbout the ques-
tions which were coded in this study. Each questfon was categorited as tc
level of abstraction. The three levels were Data, Concept, and Generaliza-
tion, as defined by Callsgher. The numbers of questions st each level were
then expressed ss percents for each intern tescher in the pre- and post-
tests of classroom discussions. It can be observed that both groups de-
cressed the pﬂscent of Dsta-level questions. Both groups incressed the per-
cent of Concept-level questions, but at the level of Generslization, the
pecrcent of questions increased for the Minfcourse group and decreased for

the Questioning Strategies group. Analysis of covariance spplied to these

dats failed to produce any statisticslly significant differences. One may
say that both courses appear to have {nfluenced the asking of questions at
higher levels of abstraction, Such a conclusifon {s tenuoue, however, since
competing explanations, such as incressed tescher experience, pupil growth,
and the like, would be difficult to refute {n the present design, which has
no control group, Control groups have been used in previous tests of Mini-
course Nine. However, those studies did not fnclude sny analysis of the
level of abstraction of questions. Furthermore, level of abstraction {is
extremelvy difficult to code with reliability, and we sre unwilling to draw

any sweeping conclusions on the bssis of such information.
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The category Evaluation by Matching was used so infrequently that
{t was not included in the analvsis of this study. A similar phenomenon

occurred in the field testing of Minicourse Nine with the category Appli-

cation, which comes frcm Bloom's Taxonomy., Omitting their presence in the
analvsis dces not mean that the categories are unimportant, simply that
{f thev are not used by teachers they cannot be statistically analyzed.
One may ask {f such categories as "Application” and "Evalus-ion (using
external criteria)' are not being emphasized sufficiently {n the Ques-
tioning programs. Further study into the nature of these categories and
experimentation with ways of presenting them to teachers {s suggested.
Ancther possibility (s that the categories need to be defined in more
expiicit wavs in order for trained coders to recognize them when they
are being used in classroom discourse.

1t seems to us likely that Application questions tend to be coded
into the category Comprehension. 1t seems equally plausible that tes-
chers are asking Comprehensic.. questinns which could just as well be
phrased {n terms of applicstion to the real world, with increased moti-
vational! possibilities and more obvious "relevance”. Evaluation by
Matching is an interesting category of question, Rlcom’s Taxonomy ciassi-
fies it as a sub-category of Evaluation where external criteris are used.
Galiagher's model treats {t as a sepacate category. It is possible that
coders miss instances of this kiud of question when they are not familiar
with criteria that are customarily used in a given classroom. 1t is also
likely that teachers are not giving students enough practice appiying

estabiished criteria to topics of discussion {n the classroom.
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An cation of hroader import to teacher educaticon in general
an’ off-campus (ntervships in pacticular, 1e the successful application
of self-instructional npackaged materials vhich have s measurable effect
on the classroom behavior of intern teachers. As the result of this and
other related studies, the Universitv of Oregon Intern Program will con-
tinue to use packaged self-instructional materials as a part of {ts
regular curriculum. Where cost i{s s constraining factor, the substitution
of cassette audiotape recordings for both instructional purposes and for
Micro-teaching practice, in lieu of videotape recordings, sppears feasible.
Further investigation of the potentials and limitations of this medium
should be pursued. Constricting the format to include only written
material appears to produce results that are evident in written exercises,

but not so evident in classroom per{ormance.
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& numdber of procedures employed in the conduct of the study are
worth noting. First, although both courses were conducted as self-in-
structional packages, a considerable amount of coordination was necessary.
The University of Oregon Intern Program is organized in such a way that
there are several coordinators who are in continuous contact with interns,
hence there was someone at all times to call on in case of questions,
equipment failure, or the like. The coordinators were briefed in s two-
day retreat preceding the pre-testing and the beginning of efther course.
They vere familiar with the materials and contents of koth courses.

Cassette audiotape recorders were supplied by the Northwest Region-
8! Educational Laboratory for the pre-test and post-test discussion record-

ings. Materials for the Questioning Strategies course were¢ supplied by

the Laboratory and duplicated and bound into package form st the Univer-
sity of Oregon. Videotapes and the participant manuals for Mimicourse
Nine were supplied by the Far West Laboratory for Educational Researck

and Developmen?. No equipment failures were experienced during the conduct
of the study, snd time schedules wvere maintained despite anticipated dif-
ficulties due to the rather broad geographic area {nvolved and the amount
of electronic equipment being used -- seven videotape recorders and 16
sudiotape recorders. Instruction in the operation of equipment was pro-
vided for the interns, and the quality of recordings, as evidenced by those
wvhich were turned in for transcription by typists, was uniformly good.
Typing, coding, and analysis of the data, using the Bloom categories, wvas
completed during Spring quarter of 197]1. Coding and analysis, using Gal-
lagher categories, was completed during the Summer quarter of 1971. Addi-
tional treatment of the data reported in the present study may be found in

Zigler (1971), unpublished doctoral dissertation, University of Oregon.
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Several conclusions can be drawn from the statistical results of
the studv. Minicourse Nine achieves its specific objective of training
teachers to ask significantly greater percents of higher cognitive ques-
tions. In the present study, it also appeared to be getting teachers to
ask a2 strikingly greater percent of Analysis questions in comparison with

the Questioning Strategies group. When analyzed using Gallagher's cate-

gories, the interns who took Minicourse Nine were asking significantly

fewer Description questions and significantly more Explanation questions
in terms of percents on the post-test. Significant differences were
found between the two groups in the use of Knowledge, or lower cognitive
questions as opposed to higher cognitive questions, particularly in the
area of Analysis. Significant differences were also found in the use of
questions calling for Description as opposed to questions calling for
responses other than Description, particularly Explanation. The provi-
sion of in-class practice and application through Micro-teaching in the
Minicourse may explain these significant differences in teacher behavior
evidented i{n the classroom taperecordings and transcribed typescripts.
As hypothesized, significant differences did not occur between the
two groups in the analvsis of written questions using Gallagher categories

as taught by the Questioning Strategies package, or in the categories

derived from Bloom with one exception. The Minicourse Nine group showed

a significant gain over the Questioning Strategies group in the use of

Svnthesis questions. A possible explanation for this difference lies in
the effects or impact of videotaped instruction combined with graphic

demonstration via videotape as opposed to reading and discussion only.
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Interpreting the results, as opposed to drawing conclusions, permits
some speculation. The format of the two packages appears to us to have
had an important effect on the participants. The videotaped portions of

Minicourse Nine included professional-sounding narration and polished

editing of soundtrack and picture. The written materials had been devel-
oped expressly for the self-instructional format. Materials for the

Questioning Strategies package had been developed for use with an instruc-

tional leader, and were being tested in an auto~instructional format for
the first time. The materials were in written form only, and employed no
other media with the exception of group discussions,

Ancther difference in the nature of the two courses is in terms of

structure and objectives. Minicourse Nine is quite highly structured, and

the objectives are spgcific and explicit. The Questioning Strategies
course follows an inductive approach to the process of questioning and
is based on the assumption that the understandings and skills that are
discovered by the participant will allow for greater personzl meaning.
About half of the material deals with the level of abstraction (data,
concept or generalization) of questions. The other half deals with tne
styles of questions (Description, Explanation, Evaluation by Matching,
Evaluation by Justification, and Expansion) used iﬁ the present study.

Minicourse Nine also includes material which is not measured in the data

or analysis, e.g., probing questions by the teacher.
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. TABLE 5

Group A and C (20-Minute Discussion Lesson)

Analysis of Covariance for Knowledge Question Dsts

TOTA VITHIN EETRENR
1. Sum of products 2370.94 2068, 56 302.375
2. Sun of squares: X 106138.7 10581.2 $2.531
3. Sum of squares: Y 12054.9 10314.4 1740.5
4L, Diegrces of Frcedom 31 30 1
5. Acjusted y? 11526.2 9909.98 1616.26
6. Donrecs of Freedom
for adjusted sums
ot squares 30 29 1
F= 4&.729 F g5 = .18
. .
7. Homogernelity of ze-
gression
F = 0.015 F = 4,20

.05




TABLE &

Group A and C (20-Minute Discussion Lesson)

Analysis of Covariance for Comprehension Question Dats

) 1T BET . ZEN
‘. Sum of procucts 82.4375 228.5 -146.063
Z. Sum of squares: i 1549.88 1143.75 406.125
3. Suwm of squares: Y 997.469 944,938 $2.531
4, T rces of Frecoeor 31 3cC 1
. hd

5. Ao justced v 993.084 899.287 93.797
6. D.rces of Treecum

for zdjusted sums

¢I squares 39 29 1

F = 3,025 F os = 4.18

7. H.o.c,cneity ol re-

grussion

T = 5.24791

F gg = 4.20




TABLE 7

Geoup A and C (20-Minute Discussion Lesson)

Analy-tis of Covariance for Analysis Queetion Data

PR VIAEIN LE.ZEN

1. Sunoof products 470.59%4 672.938 -202.344
2. Sum of squares: X 3611.72 3573.44 38.281
3, Sun of squares: Y 5392.97 4323.44 1069.53
4, Uoirces of Treecwor 3i 30 1
5. Adjusted y? 5331.65 4196.71 1136.96
t. UD.pgrecs of Frecdom

for adjusted surs

0t squares 51 29 1

r = 17.84 F os = &4.18 F o) = 7.64

7. lHoumogeneity of re-
gression

F = 0.192 F.OS b4 4.20




TABLE 8

Group A and C (20-Minute Discussion Lesson)

Analysis of Covariance for Synthesis Question Dsta

ot WITHI ETT IFK

1. Sum of products 28,0 28.0 0.0
2. fLum of scuares: 1544.0 1544.0 0.0
3. Su.: of squares: Y 3098.97 3068. 9% 30,0
4, Dixreoes of Frecdom 31 30 1
5. Acdjusted  y? 3098.46 3068.43 30,031
6. Degrees of Freecom

for ad usted sums

ol squares 30 29 1

F= 0,28% F os = 4.18

7. lic.ogenelity of re-
ccession

F - 0.?35 F.os - 4020




TABLE 9

Group A and C (20-Minute Discussion Lesson)

Anslysis of Covariance for Evaluastion Question Data

TOTAL WiTuil BET- CEN
1. Sum of products 991.031 1051.25 -60.219
2. S.m of squares: X 3319.47 3250.44 69.031
3. Sum of squares: Y 3432.47 3379.94 52.531
4. Dcyrees of Frecdom 31 30 1
5. Acjusted  y? 3136.6 3039. 94 96.651
6. O.grecs of Frecdom
for adjusted sums
of squares 30 29 1
F= 0,922 F g5 = 4.18
7. Humogeneity of re-
gression
F = 0.478 F g5 = 4.20




TABLE 10

Groups A and C (20-Minute Discussion Lesson)

Analysis of Covartance for Higher Cognitive Question Data
(Comprehension, Analysis, Synthesis, EZvaluation)

- P - e eyt
TCTAT WITHIN LTTEY

1. Suxm o/ products 1760.75 1546, 44 214.313
2. Sun of squares: X 10763.0 10770.2 22.781
3. Sum of squares: Y 13030 11013.9 2016.13
4. Dogrecs of Freccom 31 30 1
5. Adjusted  y?l 12742.8 10791.8 1950.92
6. L.'cucs of Freccom

ior adjusted sums

oi squares 30 29 )\

F = 5,242 F os = 4.18

7. Homogeneity of  re-
gression

F = 0.326 F o5 = 4.20




TABLE 11

Groups A and C (20-Minute Discussion Lesson)

Analysis of Covariance for Description Question Data

:.'_()T.'. i WITATN BETILEN
l. Cum of products 1185.5 1243.25 -57.75
2. Sum of squares: X 10034.2 10032.7 1.53125
3, Sum of squares: Y 11200,0 9022.0 2178.0
4. T yrces of Frecden 31 50 1
5. Acdjusted y?2 11059.9 8867.94 2192.0
6. <cCogrees of Freeldem
for adjusted sums
cf squares 30 29 1
F= 7.168 F.OS =4.18 ?.01 = 7.6&4
7. torogzeneity of re-
gression
F = 0,217 F =4,20

.05




TABLE 12

Groups A and C (29-Minute Discussion Lesson)

Analysis of Covariance for Explanation Question Data

O WITEIN BETL...ZN

1. Sum of procucts -325.25 14.75 -340.0
2. Sum of squares: X 1942.88 1798.38 144.5
3. Su. of squares: Y 3457.5 2657.5 800.0
L., Dogrces of Freedom 31 30 1
5. Aojusted  y?l 3403.05 2657.38 745.672
{e L.orroes of Freecom

for adjusted sums

. squares 30 29 1

F= 8.138 F g5 =4.18 F o1 - 7.64

7. Ghowelerelty of re-

Loession

F= 0.599 F 55 =64.20




TABLE 13

Groups A and C (20-Minute Discussion Lesson)

Analysis of Covariance for Evaluation Justification Question Data

TOTAL WITHIN BETWEZEN

l. Sum of products 1820.5 1721.13 99.375
2. Sum of squares: X 5498.47 5410.69 87.781
3. Sum of squares: Y 4442.0 4329.5 112.5
4. Dogrees of Freedom 3. 30 ¢
5. 4Acujusted y2 3839.25 3782.01 57.232
6. Digrecs of Freedom

ior zdjusted sums

of squares 30 29 1

F = 0.439 F o5 = 4.18

7. GEoancgeneity of re-
gcession

F = 0.0l6 F.OS 4.20




TABLE 14

Groups A and C (20-Minute Discussion Lesson)

Analysis of Covariance for Expansion Question Data

TOTAL WITHIN BETWIEN
1. S.m of products 197.375 191.125 6.25
2. Sux of squares: X 1886.97 1886.19 0.781
3. Su.: of squares: Y 1857.5 1807.5 50
4. Doszces of Freedom 31 30 1
5. Adjusted y? 1836.85 1788.13 48.7212
6. Dugrees of Freedom
for adjusted sums
ol squares 30 29 1
F= 0.79 F g5 = 4.18
7. Hemogeneity of re-
gcession
F = 0,653 F = 4.20

.05




Groups A and C (20-Minute Discussion Lesson)

TABLE 15

Analysis of Covariance for Questions Other Than Description

(Explanation, Evaluation Justification, Expansion)

TOTLL WITHIN EETHZEN
1. Sum of products '1201.66 1259.63 -57.969
2. Sum of squares: X 100342 10032.7 1.531
. Sum of squares: Y 11244.0 9049.44 2194,53
4. Doarces of Freedom 31 30 1
5. Adjusted  y? 11100.1 8891.25 2208.77
6. CLiareces of Freedonm

Yor adjusted sums

¢l squares 30 29 1

F = 7.204 F o5 =4.18 F 5 =17.64

710

Homoyeneity of re-
ression

0

F = 0,220

F.OS = 4-20
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TAME 20 groy COrY AVAILABLE

Groups A snd C (Written Questions)

Analysis of Coverisnce for Knowledge Queation Data

TCTNL VITHIN .7 TON
AR AL XY XAL L. -0

.. S.. of products 7832.19 7815.0 17.188
. $..0f squares: X 14821.9 14818.8 3.125
z ¢. . of squares: Y 8222.22 8127.69 94.531
&, L. ,z.es of Freedom 31 30 1
>, iosusted  y?l 4083.5) 4006.27 77.256
t. .-rees of Freccom

¢ r adjusted surs

C. squares >0 29 1

F = 0.559 F.OS = 4.18

7. t.o.ccgenclity of re-
gre=sion

F= 2.028 P.OS = 4.20




TABLE 21

Groups A and C (Written Questions)

Anslysis of Covartfance

for Comprehension Question Data

T35
Sl

WITHIN LT LN
B e L 31101

i« S.n of products 1475.0 1400,0 75.9
2. sum of squares: X 315%0.0 3100.0 50.0
3. Su of squares: Y 4787.5 4675.0 112.5
~. L.jrces of Freedom 31 30 1
5. Aciusted  y2 4096.83 4042.74 54.083
6. Logreecs of Freedom

for 2djusted sums

oI squares 30 z9 1

F = 0,388 F.OS = 4.18

7. Fooopenclity of re-

giession

F= 0,069




TABLE 22

Groups A snd C (VWritten Questions)

Anslysis of Covariance for Analysis Questio. Data

NN WITHIN BET.Z25

1. S.a ol products 4203.13 3512.5 690.625
2. 5. of sgquares: X 9121.88 8593.75 528.125
3. €. cf squares: Y 5871.88 4968.75 903.125
&. L.;rces of Freecom 31 30 1
5. fdjusted  yl 3935.18 3533.1 402,088
6. ! . .rces of Freedom

for adjusted surms

c. squares 30 29 :

F = 3,300 F g5 = 4.18

7 Heoo,eneity of re-
gocession

F= 0.018 = ‘.020

F os




TABLE 23

Croups A and C (Written Questions)

Analysis of Covariance for Synthesis Question Data

TOT VITHIN BILCIEN

i. S.=z of products 2550.63 2486.25 64.375
o Lo uf squares: X 8121.88 8118.75 3.125
3, fiz of scuares: Y 6638.88 $312.75 1326.13
4. L.os-ces of Frececom 31 30 1
5. Acjusted  y? 5837.87 4551.37 1286.5
¢. L.o;recs of Freecom

fer adjusted sums

¢. squares 390 29 1

F = 8.197 Fos =4.18 P o = 7.64

7., Yo.ogcneity of re-
gression

F = 0,578 Fos ™ 4,20




TABLE 24

Groups A and C (Written Questions)

Analysis of Covariance for Evaluation Question Data

“reaee g e — g
VA WITHIN BETLENW

i. S.2 of products 753.125 368.125 385.0
2. Sua of scuares: X 6001.5 $201.5 800.0
3, Sui of scquares: Y 6132.22 5946.94 185.281
4. Le,recs of Freedom 31 50 1

5. Aclusted  y2 6037.71 $920.88 116.825

6. L. fevcs of Freeodonm
1.r cdjusted sums
¢ scuares 50 29 1

F= 0,572 F os* 4.18

/e lLonogeneity of re-
gression

F= 0,786 P.OS = 4,20




TABLE 25

Groups A and C (Written Questions)

Analysis of Covariance for Higher Cognitive Question Data
(Comprehension, Analysis, Synthesis, Evaluation)

TOTAL WITHIN BET Z:EN
asdns 0 2R 22D

I. S.oa of products 8016.25 7903.75 112.%

2o Si..nf squares: X 17980.9 17727.8 253.125
3. Sum of squares: Y 10460.5 10410.5 50.0

4o Logrees of Frecdom 31 30 1

5. Aujusted y? 6886.69 6885.69 0.0004

0. L.'rces of Freecdom
for adjusted sums
¢l squares 30 29 1

F = 0.021 F.OS = “.!8

7. Lisegeneity of re-
goession

F = 1.030 Fos ™ 4.20




TABLE 26

Groups A and C (Written Questions)

Analysis of Covariance for Description Question Data

TGTAL WITHIN BET.Z2N
ESCIEL YA 2eln e

-+ s.m of producis 3069.06 3055.63 13.438
2. Sin of squares: X 16946.9 16943.8 3.125
3., S... of squares: Y 9318.22 9260.44 57.781
4, T.occes of Freedom 31 30 1

5. Ac,usted y? 8762.41 8709.39 53.027

6. o.;recs of Freedom
tos adjusted sums
©. squares

(98]
<o
[ 28]
O
-

F= 0,177 Fos = 4.18

7. Lciocozeneity of re-
gicssion

F= 0.156 F o5 = 4.20




TABLE 27

Groups A and C (Written Juestions)

Analyais of Covariance for Explanation Question Data

TCTAL WITHIR BETVWIAN

1. S.. ol products 951.875 118.75 -166.875
Z. S.u of squares: X 4487.5 4375.0 112.5
5. S.a of squares: Y 4796.47 4548.94 247.531
4. Lousrces of Freedom 31 30 1
5. d«,usted y2 4394, 56 4262.86 331.703
6. C.oorees of Freedom

sor adjusted sums

o. sgquares 20 29 1

F= 2,257 F g5 = 4.18

/. Yomojeneity of re-
LTession

F= 3.990 F g5 = 4.20




Analysis

TABLE 28

Groups A and C (Written Questions)

of Covariance for Evaluation Justification Question Data

TOT.Y WITHIN DETVZEN
e Sua of products 1718.13 1718.13 0.0
2. Sum of squares: X 5387.5 5387.5 0.0
3. Sus of squares: Y 6045.72 5751.69 294,031
L. Dosrees of Freedom 31 30 1
5. Acdjusted y2 5497.79 5203.76 294.031
6. Dogrees of Freeconm
for adjusted sums
cZ squares 30 29 1
F = 1.639 F o5 = 4.18
7.. FEomogeneity of  re-
g-ession
F = 0,749 F = 4,20

.05




TABLE 29

Groups A and C (Written Questions)

Analysis of Covariance for Expansion Question Datsa

ToT.L WITHEIN BETVEEAN
-« Sun of products 2703,75 2666.25 37.5
2. Sun of squares: X 10021,9 9943,75 78.125
3. Sun of squares: ! 3975.5 3957.5 18.0
4, Dlojrces of Freedom 31 30 1
5. kejustad  y? 3246.07 3242.59 3.479
6. L.;rces of Freedom
fcr adjusted sums
ci squares 30 29 1
F = 0.311 . F o5 = 4.18
7e Twoozenelty of re-
coession
F= 0,984 F g5 = 4.20
¥




TABLE 130

Groups A and C (Written Questions)

Analysis of Covariance for Questions Other Than Description
(Explanation, Evaluation Justification, Expansion)

TuTHL WITHIN BETWZIN

-« E£.x of products 3069.06 3055.63 13.438
2. Suu of squares: X 15746.9 15743.8 3.125
3. S.: of squares: Y 9318.22 9260,44 57.781
L. Losrees of Frecedom 31 30 i
5. Acjusted  y? 8720.06 8667.39 52.672
G. T[urreecs of Frecdom

Ior adjusted sums

¢Z squares 30 29 1

F = 0.176 F g5 = 4.18

7. icmogeneity of re-

gression
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