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teacher analytic questioning skill and student performance, 69
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conditions designed for questioning training: (1) written model,
protocol form; (2) written rodel, transcript form; (3) placebo, -
control group. Two hundred ninety-five eigth grade students were
assigned to groups of three to four to act as students in a teaching
setting. Both students and teachers were given a communication to
read as the basis for a twenty-minute lesson. After the lesson,
teachers were tested on their ability to identify analytic questions,
and students were tested on lesson content, identification of
analytic components, ahd one week later their ability to analyze a
different commurication. A one-way analysis of variance was used to
test the effects of the treatments on the acquisition of analytic
questioning skill by the teacher trainees and also on the analytic
responses of the students. Performance of subjects in the treatment
groups significantly exceeded those in the control group on: (1) the
teacher and student identification of analytic questions: (2) teacher
frequency, quality and variety of analytic questions; and (3) student
frequency and variety of analytic responses. Multiple linear
regression analysis showed a significant relationship between
frequency, variety and quality of teacher analytic questioning
behavior, the frequency and variety of student analytic responses and
also student performance on the written identificatiom of analytic

. questions. The best combinations of teacher behavior for predicting
student performance varied for different student learning outcomes,
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Validating a Teacher Behavior by Student Performance

Introduction

Traditionally teacher training in the methodology of teaching nas
implicitly or ékplicifi} included the acquisition of particular skills
thought to be related with student performance (Combs, A. V., 1972; McDonald,
F. J., and Allen, D. W., 1957; i.:g:nonald, F. J. and Kor#n, M. L., 1969;

" Rorem, J. J. Jr., Koran, M. L., and McDonald, F. J., 1972). Howevér, with

. " the movement toward; accountability and performance based programs for

i teachers, (Elam, S., 1971; Elam, S., 1972; Houston and Housam, 1972) educﬁtor$
and the private and political sector are calling for concrete evidence of

the relationship between witzt a teacher is taught to do and say in a training
program, and the ultimate effect on students wérking with that teacher..
Rosenshine (1970) dramatizes both the paucity of ;gsearch of this type, and
the need for it, in his review of literature on the relationship between
feachér behavior and student achievement. He emphasizes that most of the
;esearchpperformed and reviewed in this area has been poorly designed or
executed and inconclusive with respect to student gains (Rosenshine and
Furst, 1971; Rosenshine and Furst, 1973). This has prompted Rosenshine and
Furst (1971) to propose a five phase prégram to generate useful data in
studies of this type: Essential compénents or instructional variables
considered specific to a curriculum should be identified. Teachers should
then be.tfained-to use these instructional variableswproperly. The
relafionship between instructional activities and behavioraf changes of .
students should be identified. Modification of training procedﬁres and/or

materials should be ﬁade on the basis of the latter phase. Finally, new

research with appropriate controls on training procedures and/or materials
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should be undertaken. Rosner and Kay (1974) have abbreviated this sequence

in their attempt to schematize the structure for arriving at competency

based teacher education. (Figure 1)

Tentative
Competency
Identification"\$§v
Validation Focused
of Competencies ] Training for
Against Pupil Competencies
Outcomes
/K;\\\\‘- "Assessment Ofé?’///
& Degree of
Mastery of
Competencies
FIGURE 1

While both of these apprbaches share common components, one element
fhey neglect by emphasizing teacher training to criterion and then validgtién
‘of comﬁetencies against pupil outcomes is the inability of this model to
study the effects on students of teachers who have not been trained to
criterion. This paper will describe an alternative two phase model for doing
Aboth training research and subsequent validation in terms of student perform-
ance which incorporates training teachers to a range of skill levels and
examining theﬁéffecté on school students of teachers who have mastered the

skill to both high and low levels of performance;

Theory and Design

This study can be divided into two phases. In the first phase training
methods are compared to assess their effects on the acquisition of teacher

skill in.analytic questioning. Any training procedures that have theoretical
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and/or empirical support could be used in this phase to compare their
effects as training methods, and to produce a range of teacher proficiency
on a given skill, 1In tﬁis phase the.training method is the independent .
variable and the teacher behavior the dependent variable,.

In the second phase of this stud& the teacher behavior acquired as a
result o:lthe treatménts is related to student learning. Here, teacher
behavior becomes the independent variabie and student learning the dependent
variable, This two—phése design has the potential for yielding maximum
data when testing the effects of different training methods on teachers
as qg}l as the effects of subsequent teacher behavior on student learning.

(Table 1,)

Insert Table 1 approximately here

The Procedure was selected because the apriori setting of criterion
levels for teacher acquisition of a skill or student learning seems to make
little sense when so little is known about most skills, and arbitrarily set
criteria may mask p:actically important relationships between teacher and
student behavior. When different treatments and a control are used there:
is'a high probability of obtaining a range of teacher behavior from high to
low performance. If the desired teacher behavior is, in fact, reléted to
student learning, then learning may'be expected to vary éorrespondingly,
and the cohbined data could lead to the setting of empirically valjidated
criterion levefs based on this information,

Data of this type can also lead to information regarding whether the

independent and dependent variables are related in a linear or non-linear
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way, again providing evidence to suggest potential criterioﬁ‘levels for
similar samples with this skill. Moreover, the setting of teacher criterion
rerformance in terms of its effect on student learning must necessarily
consider the multivariate nature of learning outcomes. The fact that
learning may be demonstrated in 2 number of different ways which are far
.from perfectly correlated has been well documented. Any specific treatment
variable or teacher behavior may have multiple gffects, and .that which is
best in producing immediate mastery is not necessarily best for delayed
performance, transfer, affecti&e outcomes or other indices of achievement.
Ultimately the establishment of criteria for teacher performance in terms
of student learning must necessarily consider which specific student learning
oﬁtcomes are t§ be obtained. This must be empirically determined by
exploring the effects of a range of different teacher hehaviors on mﬁltiple
student learning outcomes, rather than established on an apriori basis.

In this‘'study, the theoretical basis for the selection of treatments
was social learning'tﬁéory (modeling, or observational learning) Bandura’
and Walters (1963), Bandura (1969), Bandura (1973). Both théory and
accompanying resea¥ch'support the contention that simple and complex behaviors
may be acquired or modified through observation with no direct external
reinforcement. Modeling has been found to be more eféective than operant
conditioning in transmitting new response patterns (Bandura and McDonald,
1963), with the provision of a model alone being as effective‘as the combina-~
- . tiomrof modeling and reinforcement for initial learﬁing. Other resegrch
has shown that film-mediated models have been as effective as live models
in producing the behavior change (Bandura, Ross, and Ross, 1963).

The implications of these findings for teacher tfaining is that the

provision of live or symbolic models (written models) dJdisplaying desired
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teacher behaviors may provide an effective alternative to traditional verbal-
descriptive techniqueé of training (McDonald, F. J. and Allen, D., 1967).
Applications .of modeling procedures to tezcher training have demonstrated the
efficacy of both film-mediated models (Koran, J. J.:Jr., 1969; Koran, M. L.,

McDonald, F. J., Snow, R. E., 1971; Koram, J. J. Jr., Koranm, M. L., i
McDonald, ¥. J., 1972) and written models of the type used in fhis‘sfﬁﬁ; R
" (Koran, 3. J. Jr., 1970; Koran, J. J. Jr., 1971) for the development of
questioning skills in preservice teachers. The general superiority of film-
mediated models over written models, and the intersection of individual dif-
ferences with various modeling procedures in the acqﬁisition of teaching

skills (Koran, M. L., Snow, R. E., McDonald, F. J., 1971) has been shown

on at least one occasion., Other ;esearch,(Masters and Branch, 1969)

supporﬁs the efficacy of éxploring a variety of written models for indﬁciﬁg
differegt types of teache¥ behavior change. Since variations on a symbolic
(written) model have been sh&ﬁn to be effective methods of influencing some
teacher behaviors and they‘are inexpensive, portable, and permit greater

control over environmental conditions in the school and universit;-setting

than live teacher models or videotape models, this type of training method

seems to warrant closer scrutiny. For these reasons and the fact that materials
of this type fit the requirements of thisﬂstudy the; were selected as training
methods.

It was anticipated that Ss in the two treatment groups would produce

significantly more analytic responses than those in the control group on

both the written and microteacﬁing measures and that all three groups would

produce the necessary range of teacher behaviors to‘permit exploration of

the effects of teacher acquisition of a skill to high and low levels of

o




-6~

proficiency, and student learning. Accordingly, it was expected that
teachers who achieved the skill of asking analytic questions to a high
level of proficiency would influence their students to more analytic
thinking and consequently greater analytic performance than teachers at -

‘the other end of the continuum.

Methods
» Subjects

The experimental sample consisted of 63 preservice secondary teachers
nearing the end of their professional sequence of;education courses and
aﬁproximately 295 c¢ighth grade'stu&ents from a large middle school. Since
the learning task during the miéroteaching lesson was the analysis of a
writtgn”communication, students who were judged to be non-readers on the
basis of reading achievement scores and teacher recommendation were excluded
from the pool of students from which microstudents were randomly selected

for microteaching groups,

Materials and Procedures

Two'setg of training materials were used:; a written model: protocol
form which can be distinguished from other forms 'of written instruction in
that it operationally Aefined analytic question categories (Bloom, 1956)
and gave examples of teacher analytic questions for each category: a

written model: transcr{pt form which included a written transcript of a

dialogue between a teacher and four students analyzing the communication
"When We Are Gods' by Archibald McLeish. Inserted in this transcript
preceeding each analytic question was a written cue, in parentheses, advising
the reader to note "how the teacher asked".a.certain type of analytic

question,
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A third group of Ss received initizl set induction materials descriting
the general purpose of the microteaching lesswn and the article, "'Was
Thoreau a Hippy," which was the basis of the microlesson, and was told to
teach_a lesson analyzing the article. This same article was the basis

of the lesson for the other two groups.

Insert Table 2 approximately here

Table 2 describes the general design and treatment procedures, All
microteaching sessions were 20 minutes in length and took place in two
rooms in a schobl. The 295 microstudents were randomly assigned in groups
of four to each microteaching session, Treatments were randomly assigned
to subjects as they arrived at the school. The entire study tock place
over a period of seven d;ys, Egﬁh treatment was randomly distributed over
days and times. After the audio-recorded microteaching 1es§oh was completed
both the teaéﬁers and students took written tests to measure recognitioa
of analytic duegtions. The microstudents took additional tests to assess
their acquisitién of the content of the lesson, their affective reaction
to the lesson, and Qne‘week later » transfer test requiring analysis of
& gimilar communication,

The reéprded teacher~-student interactions were rated by three raters
fo; the ﬁrequency, variety, and quality of analytic questions asked.
Frequency connts ;ncluded the total number of analytic questions asked by
the teacher or responses given by the student, Va;iety was defined as the
total number of different analytic questioning categories the trainee used

and the students responded in, Quality, high or low was used to distinguish



elicited by tﬁat particular type of question, The closest approximations

to the illustrated behaviors would also do this, Accordingly, high quality
questions were those which elicited from students al1j ihformation relevant

to answering then. Questions Tequiring students to supply only part of the
information relevant to answering them, or requiring only that students
agree, disagree or select from among given alternatives would be low quality
questions, The type of criterion meéasure and the reliability of each measure

are feported in Table 3, Reliability of the written measure was determined

Insert Table 3 approximately here

using the Cronbach Alpha. The reliability of the scores derived»from‘the
twenty-minute tape was determineqd by three trained ratersg after approximately
thirty hours of training and ninety hours of rating, Reliability coefficients
were derived for the frequency, variety and quality of the criterion

behaviors,.

raters. The reliability of the mean of the three ratings ranged from .89
to .99, The estimate of the reliability of 5 single rating fo:.adjusted

data had similarly high reliability. Since these coefficients are extremely




testing treatment effects in phase oice of this study and teacher-student
performance relationships in phas? two.

In summary, audio tape data provided information regarding the level
of acquisition of the teacher behavior, asking analytic questions, and the
degree of-student responsiveness. The former lata is a test of the training
procedures effectiveness on teachers. The latter data is an indication
of the effects of the teacher behavior on students. Written measures on
both teachers and students produced other data which could bg related in
the same way to. contribute to making inferences about -le effects of acquired

teacher behavior on a variety of student performance.

-

Results
It will Qf recalled that fbere are two phases to this study. The first

was to assess the effects of the different training procedures on the

. acquisition of teacher analytic questioning skills as a result of exposure
to two symboiic modeling treatments, and to assess the relative effects of
these treatmeﬁts on student analytic responses. The second phase was to
further explore the relationship of teacher performance to student perform-
ance. Two general hypotheses were proposed: (1) that the two treatment
groups would produce significaétly greater teacher behavior change than
the control group; and (2) that the microstudents would produce a signifi-
cantly greater frequency of analytic responses than those in the contrcl

group on both the written and the microteaching measures.

Treatment Main Effects

The first hypothesis was tested using a one-way aralysis of. variance

for the frequency, variety, and quality of acquired teacher behavior across
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treatment groups on the microteaching and also on written performance

measures. Similar analyses were used for the student microteaching and

Insert Tables 4, 5, and 6 approximately here

written performance measures. Table 4 reports the means and standard

e
deviations, by treatment, for both written and microteaching measures.
Tables 5 and 6 repbrt the analysis cf variance results. These tables shoé
a significant difference (p<(.01) between groups on the teachér written
&riterion measufe. Comparison between pairs of treatments showed that both
modeling treatmént groups performed significantly better on the written
measﬁrevthan the control group (p'<.01). Moreover, the written modelg

transcript form was significantly more effective (p<.05) than the written

model protocol form in producing behavior change. On the parallel written

- measure for students the analysis of variance indicated similar significant

differences Q;(.Ol)'with the treatmept groups exceeding the control group
on the performance measure. However, there were no differences in student
perfomance on the written measure between the two modeling treatment groups.
There were also no siénificant differences between the treatments and the
control on the student content measure and the student written transfer

measure (Tables 6 .and 7).

Inéert Tables 7 and 8 approximately here

Table 8 summarizes the results of a series of one-way analysis of
variance tests on both teacher and student analytic behavior. In all cases,
the treatment groups produced significantly greater acquisition of the

criterion behavior in teachers than the control group (p<.01), and

'correspondingly, significantly more analytic responses of school students

12
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who were in microteaching groups with teachers who acquired to higher
levels, the skill of asking analytic questions (p<:.01). The protocol
materials generally produced greater acquisition of the criterion

behaviors than the transcript mbdel, with significant differences shown

~in four oif six categories: total number of questions asked by the teacher

(p <.05); number of low quality' questions asked by the teacher (p <.01)';
total number of student analytic responses (p<f,01); and number of categories

of student responses (p<L£.05).

4

Insert Table 9 approximately here

Table 9 summarizes the student responses to a six item instrument
designed to assess some affective dimensions of‘the(student experience,
These data are reported in frequency form for each t;eatment and item,
Some generalizations which might be derived from the student resbonsesf
here are:

1. Students partigipating in the study reported that the

lesson on the communication "Was Thoreau a Hippy" was
either very interesting or of éome'interest.

2, Students reported the skill of analyzing a communication

in terms of its component parts'was important and/or
required in order to understard it, |

3. Sfudents reported the questions the trainees asked were

either bf some help ;r very helpful,

4, Students reported that the questions the trainees asked

either required some-thought or forced considerable thought.

5. Sfudents reported that the lesson Qaé satisfying "as it was"

rather than with more questions or fewer questions asked.

13
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6. Students reported that in compa:iﬁg this lesson with

their "usual lessons" they felt they either learned as
efficiently or more efficiently.

From the foregoing data it could be concluded that in phase one of
this study the treatments did in< -gnificant influence on
teachef acquisition of recognirz . as’ .y analytic quesfions'as
measured-by the‘instruments and rating procedﬁres used. Students exposed.
to teachers who receiﬁed the treatment conditions could recognizé analytic
questions and discriminate between analytic and non-analytic questibhs } ..... .
significantly bettéﬁ;ﬁhaﬁ students eiposed to the control teachers, They
"coﬁld a;so make significantly more analytic responses in significantly
more cateéories‘th#n thé control students. From this data alone one can
infer the efficacy of the treatments on teacher acquisition of this |
behavior and the high correlation between teaqher‘behavior and student
behavior. Thus, both research hypotheses were suppdfted.

Finally, microstudénts who participate& in tﬁe study tended to respond
positively to six iteps on a questionnaire to asseés theif interest and

receptiveness to questioning strategies (Table 9).

Teacher-Student Relationships
In order to further explore the nature of the relationships between
the teacher and student variables, correlation and multiple regression

procedures were used. . The correlation of independent and dependent

Insert Table 10 approximately here

variables is shown in Table 10. The results for the four microteaching

14
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performance measures previously described were agalyzed separately although
it can be seen that in some instancgs the correiations among these me asures
were sufficiently highAto suggest that they may not represent psychologfcally
different variables. This was done because of the somewhat different |
relationships to student behavior obseryed in some instances, and because

of the general unavailability of compute. pror- “or multivariate
analysis.of variance techniques. However, fc*vnractical purposes such
resﬁlts ﬁé}qindicate that the number of variables to be considered in
establishing teacher criterion perforﬁance'may conceivably be reduced,

While there are a large number of statistically significant relation-
ships between teaéher performance and student behavior, it shoﬁld be
recognized that due to the size of the sample a particuiar correlation ma§
be statistically significant, while practically speaking it accounts for
very little performance variance,

Multiple regression analysis using stepwise regression procedures was

employed to determine the best combinations of teacher behavior in predicting~

. & number of different student learning outcomes., These results are shown

Insert Table 11 approximately here

in Table 11. They indicate that the total frequency of analyfic"questioné,
variety, low quality of analytic questions, and teacher performance on

the written measures strongly predict (p<:.01) frequency of student

analytic responses, accounting for 96% of the performance variance. Simi-
larly the fréquency and variety of analytic questioning behaviors are highly
significant prgdictors (p<:.01) for the variety of student analytic response
categories, accounting for 90% of the performahce'variance. Iﬁ addition,

the variety of categories of analytic questioning used by the teacher was a
15
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significant predictor (p<:.01) of student ability to identify categories
and types of analytic questions on the student written measure, although
only 4% of the total variance was accounted for. There were no significant
predictors for either the student content or transfer tests,

Since the amount of variance accouhfed forlin the_frequéncy and variety
of analytic student responses was so high, efforts to ascertaiﬁ the sources
of the a&ditional 4 té 10 .ent variance will not be repo;ted herg.
Moreover, additional ¢ I orts + not produce a significant increase in
prediction for student identification of analytic questions in the written
measure, transfer or content tests;

Thus, it can be ﬁeen that some measures of student performance were.
strongly felated to vg;iaﬁs aspects of teacher analytic questioning skill,
whilé others were not. The best combinations of teacher behayior for
predicting student performance varied from variable to variable, with the
variety of categories of analytic questioning used by the teacher serving

as the most universal predictor followed by the total frequency of analytic

.questions used by the teacher,

Discussion

The major purpése of this experimental study was to train teachers
to various levels of performance on a teaching skill and to assess their
differential effects on studeht learning. Two written models were tésted
against each other and.a cong;ai group to ascertain éheir potential as
teacher training methods, 1In each modeiwfhe amount and type of information
coﬁmunicated varied, and patterns of information procgssing were required
that may be more or less demanding and of more or leés value as training
strategies, The brbtocol médel inco;porated both general and specific

examples of the teacher behavior to be acquired, 1Its general superiority

16
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over the written transéript in this study, although not unexpected, is
somewhat more dramatic than expected. Although research evidence is
available (Masters and Branch, 1969; Koran, J. J. Jr., 1970, 1971; and
Bandura, 1973) sﬁpportingvthe effects of the protocol type model, a
previous study on the acquisition of a teaching skill (Koran, J. J. Jr.,

Koran, M. L., McDonald, F, J., 1972) has reported the positive effects of

having student responses present.in a modeling treatmgnt. Whiié“;hg
transcript mod- sen* d thée student-teacher dialogue, the presence of
student responses apparently was not strong enough to overcome the specificity
of information éontgined in the protocol model, even though student response
elements were completely absent in the protocol, 1In addifion, the protocol
provided a wider range of types of analytic questions to be inferred by the
learner. This characteristic could explain significant differencesAbetween
the treatments in ffequency, variety and quality of questions generated by

. Ss during microteaching. Variety and number of catem@r ies of analytic
questiéné worild appear to be those.areas where signi’X® .nt differences
_(p<i.05) would :appear betweep the: protocol and the tr: script model. More
analytic que=sz=ons were asked in the protocol.médel;tzvaﬁment than the

V tf&nsﬁript:tzeatment suggesting that the operational 4« rinitions :and
specifié examples provided more specific information, while the transcript
model proyided more limited information from which inferences about the
behavior couid be made, This same protocol model specificity of the
criterion behavior could explain-the significantly hiigher number of .low
quality guesticms asked by the teacher (p<.01). Simcethe transcript
model providexi=zenerally high quality prototype questions, inexperienced

trainees prriaEly found it difficult to go beyond the example to generate

17
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lower level examples. Correspondingly, the total number of student analytic
responses were significantly affected (p«{ .05) and number of categories

of student responses was significantly higher for the protocol over the
transcript (p<:.05). This suppofts the contention that students exposed

to teachers who employ the criterion behaviors also acquire them to a level
thét is significantly greater than students}taught by teachers who do not
use thesé behaviors. |

Moreover, Fuller (1959) has posed a developmental conceptualization

of teacher concerns in whiuh early teaching concerns are believed to focus
on content adequacy, class coéffol and superior evaluation, while only
»toward the end of student teaching do concerns focus on student iearning
and self evaluation. Since the particular trainees in the sample had had
no previous micro*ezchims mr studemt teaching experience, it may well be
that the protdcol.mﬂdel=w#s best suited to this inexperienced saﬁple in
providing a wider rwmgws: of specific examples wﬁich they could use in their
lesson, while more experienced teacher trainees would profit more from

the model in wﬁicizﬁﬁ:ﬁfdﬁkwts of teacher behavior on student behavior
xTould be observed. Tiis Eaxtter exploration could accouht for the superiority
©of the tmnscript #form ower the protocol form on the one written teacher
measure. These altermative explan=tions should certainly be explored

in future researci, However, for the purposes of-this study this teacher
samplé did acquirz :me criterion behaviors to a sigaificantly higher level
from the treatmeni g=mps than the control group.

That students who -weze in microteaching groups with teachers who had

 a treatment also showed zagnificantly greater acquisition of the criterion

" behavior than the control students is not surprosing. If a teacher asked

18
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an analytic question of his microteaching group the students had to engage
in analytic thinking in order to answer. If they could not aﬁswer, the
teacher pfobaﬁly explained what the question category was and/or rephrased
‘the question so as to clarify its intént. Teachers in the treatment groups
had a wider range of analytic quesiibning behavior than control teachers.
In addition, with the asking of the question the teacher modeled the type
of questions one should ask oneself during the analysis of a communication.
Student correct responses were likely to be reinforced during the lessoﬁ
wﬁilg incorrect responses received corrective feedback and additional
éractice. Under these conditions it is not unliﬁély that students would
have a significantly higher frequency and variety of analytic responses
when they were tasught by a trained teacher who had acquired the skill to a
higher level of proficiency rather than by a control teacher or a teacher
who had limited command of the skill.

The fact that the written test requiring students to identify and
discriminate analytic from non-analytic questions was significantly superior
for the treatment groups as compared with the'confrpl probably is related
_fo previous explanations. Students who were.hot exposed to téachers who
exhibited the criterion behavior had little, if any, experiepce with énaiytic
thinking and making analytic reéponses, thus 11ttie practice and 1litfle
feedback on the criterion behavior. Hence stu&ents in the treatment-groups
exceeded those in the control group. Or to put it another way, when the
teacher was trained on the skill to various levels of performance, his/her
students reflected this in their own recoghition of the categories of the

behavior on a written test.

19
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It is interesting to note that content acquisition on the communication
and transfer of the analysis of a communication skill after a week did»
not significantly differ between treatment and control groups. Since all
students had an opportunity to read the communication, as the- teacher did,
prior to microteaching it is likely that knowledge was acquired during this
experienge. In order to test this, a sample of forty-two students whicﬁ
simply read the material without participating in microteaching was
randoply selected #nd tested on the content of the treatment communicudti...
They:éia not differ signiiicantly from the other groups on content acquisi-
tion, but did differ significantly (p<<.01) on recognition of the.compcnents
of analytic thinking from the treatmemnt groups. It would appear from the
foregoing data that analyzing a communication according to its parts is
substantially different from acquiring-the content of the communication
and does not necessarily guarantee the: latter. This tends to be supported
by the: low céirelation betmeen the twrr measures in Table 10.

¥With regards to transier; the analysis of elements skill is probably
sufficiently :complex that aftuenty—minuté lesson could 'well have been too
short to produce:meaningful transfer. At the same time, the behavior was
sufficiently novel that microstudents could have shared cansiderable information
during the time lapse between. treatment:-and transfer test to resuit‘in no
difference betweenAtreatments on the transfer measure., If indeed analytic
thinking has outcomes <ther than content:-acquisition and the retention
measure was content centered, one would expect data consistent with the
'posttestzdata; Unfortunately no measure was made on a retention test of
the ability to recognize analytic components., If this study were replicated,

or in future studies of a similar nature, if would appear wise to expose
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students t; analytic questioning over a longer period of time and to
administer a transfer test covering both analytic thihking and content.

Correlational and multiple regression analyses (Tables 10,11) tend
to support and illuminate the relationships shown in théﬂgnalysis of variance
results. These data support the contention that a number of student perfor~
mance outcomes were highly corrélated with the analytic ﬁunnt1nn1nn behavior
of their teachers. Frequency, variety and quality of teacher analytic
questioming behavior was strongly related to thé frequency and variety of
étudent Qnalytic Tesponses, and the=variety o} teacher analytic questioning.
behavior was adso significantly —=fated to student ability to identify
categories .andi types of analyticcguestions. However, teacher analytic
questioning hshavior was not._related either tp student content or transfer
tests, quite possibly for the re=somns previously discussed. Multiple
regression ranalysis further suppmrted the expectation that different com-~
binafions:ni‘teacher behaviors were: significant predictors for different
student leaxrning:outcomes. Therefare, teacher criterion performance may be
differently constituted depending on which student leafning outcomes are to
be obtainéﬂ.

The multiple regression analysis pérmitted explaration of the linear
relationship'between teacher behavior and student learning and'this data
is reported in table I1. At least one negative correlation suggests a
non-linexr“re1ationship betfeen teacher behavior and student learning (Table
12). Follow-up study of these relationships supported the contention that
.many of the student -performances appeared to have a non-linear relationship
with teacher behavior and that it might be possible to estgbliéh teacher
criterion:behavior as that point at which the relationship between feacher

behavior:and student learning becomes negative,
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For the purposes of this study the data in Tables 10, 11, and 12,
support the strong relationship that existg between acquired teacner
behavior and student behavior, and the membership of a teacher in a
treatment group vs, a control group and student performance

The foregoing data andg discssion indicates that it is possible to
combine the validation of teacher behavior research ‘with teacher training
research to maximize data collection, knowledge, and-cost efficiency.

The data reported here provides suppori far the effizacy of the training
methods considered and also confirms the relationshﬁg;between acquired
teacher behavior and>student performance, at least with regards to the

variables considered in this study.
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Treatments

1. Written Model:
Protocol Form
= 24

2. Written Model:
Transcript Form
N = 22

3. Control
= 23

Treatments

Protocol
Transcript
Control

. Table 1
Model for Researchx*

Phase 1
Training Phase

Criterion Measures

Microteaching: Audiotape
Interaction - Teacher mnw
Student

Written: Teacher and Student
Identification and
Discrimination of
Analytic Questions

Student only: Content Test
Affective Test

Phase 2
Analysis Phase

Criterion Measures

Anova Anova
Teacher Written Measure Student Written zmmmcnm
Teacher Verbal Behavior Student Verbal Behavior
. Categories ¢ Categories
Frequency : Frequency
Correlations

Delayed Measures

Student Written
Transfer Measures

same

same
D
A\
! Relationships
Regression Analysis
N _ - Lo
Studeat -
.Criterion \.\
-
-

*This nmmumu incorporates mechanisms for training all teacher exposed to the treatments to criterion on the
behavior, Any theoretical and empirically justified treatments may be employed.

to answer questions on positive nmwmauoamu»vm to student learning and on negative mmumnﬁm of teachers at a low
level of performance on students,

Maximum data may be generated

Teacher Criterion

O

o

[AREEEI NI

5

E

Aruitoxt provided by Eic:



TABLE 2

DESIGN AND TREATMENT
PROCEDURES

T

Steps

: Group euam,
Protocol Model Interaction Model Control

Set Induction

Treatment
rmmmoa Content

zuouowmmorwzm

v

Test Administration
Teacher Tests
Student Tests

Transfer Test
Students Only

X X X K 30 minutes

Protocol Interaction nonnﬂvu
X X X
X . X X A 20 minutes
. | ©
(Y]
X X X 20 minutes
X X X
X X X

X . . X X 55 minutes

Explanation of Symbols: (X) indicates that all Ss received this

step of the treatment in an identical manner, Written descriptions
are provided for the two steps in which treatments varied among the
three groups.

IC..

Aruitoxt provided by Eic:
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Table 3

Reliability of Criterion

Measures

Microteaching

° . )

Written Measures

Hemmormum

Total Number of Analytic Questions., , .
Number of High Quality Quest.ions.
Number of Low Quality Questions .
Number of Categories of Analytic

Questions . . . . . . .

2

mncamuaw
Total Number of Analytic Responses., , .
Number of Categories of Analytic
Responses , . . . . . .

r= ,99
r = .89
r= .97
r = ,97
m H
r= .95
r = .98

wﬁmmormum

Recognition and Identification
Analytic Questions.
26 Items, . . « « 4 o . T =

4
Students

Knowledge of Content of Lesson
Communication
20 Items., . . . . . . . .

Recognition and Identification
of Analytic Questions
32 1Items. . . . «. « + . . T

Transfer Test-Analysis of New

Communication. . . . . . .. . r=.79

27

1
<
=

Hz:admu.ou Teachers = 61
2Number of Students = 225-260
uz:adm% of Teachers = 87
YNumber of Students = 269-295

O
PAFulText provided by ERIC
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‘Table 4

Means and Standard Deviations of Dependent

-

Variables
: Treatment
Criterion lleasures Protocol® Transcriptsb ControlcC
M SD 'S SD M sp |
Teacher Written Measure
Identifying Analytic
Questions 11.88 4,30 13.77 3.87 9.21 . 2,94
Student Written Measures
Content 13.44 3.32 12.44 4,20 13.21 3.30
Identifying Analytic
Questions 9.08 3.37 8.96 3.37 7.50 3.83
Transfer Test 14,99 4.73 | 14.16 6.63 14.08 5.05 _ mm
Teacher Tape Measures
Number of Analytic
Questions 9.14 11.67° 4,11 4,92 .95 2,64
High Quality 3.59 4,26 2.58 3.22 .35 1.14
 Low Quality 5.50 7.61 1.47 1.84 .55 1.43
Number of Categories 2.00 1.41 | 1.58 1.43 .30 .80
Student Tape Measures
Number of Analytic ”
Responses 5.73 6.97 1.89 '2.42 .65 . 1.6
Number of Categories
of Responses 1.77 1.41 1.16 1.21 .25 .72

%Tn = 24; Sn = 89, 78
Prn = 22; Sn = 79, 70
®Tn = 23; Sn = 85; 73

Aruitoxt provided by Eic:
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Table §
Analysis of Variance for Treatment Groups
Teacher Written Criterion Measure: Distinguishing
. Analytic Questions from Non-Analytic

Source df .. Sum Squares Mean Squares : F
Between Groups 2 236.2360 118.118 8,40%%
Within Groups | 66- . 928.4041 14,067
. oy
(AN
Total _ 68 1164.64
N =269 -
*ip <01
O
&l

Aruitoxt provided by Eic:
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Analysis of Variance:

Table 6

Student VWritten

Criterion Measures

Source df ~ Student Content’ Student
Test Identification of Analytic
- Questions
: MS ” F MS : F
Between Groups 2 22,37 1.71 65,31 5.,24%x%
Within Groups 250 13.06 12,47
Total 252
__ o
o
Table 7
Analysis of Variance: Student Written Transfer Test
Sum of Squares Mean Squares F .
Between Groups 2 38.25 19.13 0.63
Within Groups . 218 6589,76 30.23
Total 220 6628, 01
*#p .01
O

Aruitoxt provided by Eic:
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Table 8 , : .
Analysig nf Variance| Microteaching Performance Measures
Teachers and Students

J*!,i..‘n?.‘l\).ti.nu — e
' . . Peaclier Analytic Questions Student Responses
Total High Qual, - Low Qual. Categories Total Categories
Source df| MS F MS TF MS F MS F MS- . F MS F
Between Groups 2 [359.43 [6.08*% | 56,86 |5.57%* 146.57 |6.43%H 16.13 [0.30%* 148,12 |7.27%* www.ww 9.07%x%
Within Groups G . ig.1is 10, 4y 22,78 1.57 1 20.36 ©1.34
—
(AR}
Total 60
i
/)
*p .06
k*p 01
O
&l

Aruitoxt provided by Eic:

E



Table 9

Summary of Affective Responses

Questionsg a b o ,.n a b ¢ a b ¢ d
1. I feel the material contained in this lesson was 34 47 7 29 39 1 42 38 3 : &
a) very interesting .mm
b) of some intereat :
c) of little or no interest !
2. In order to understand what I read, I think that knowing 11 40 30 7 13 25 29 7 11 29 35 8
how to amalyre sdwﬁﬂmz amemu#mw ﬁsdo its hypotheses, A .
nm&uswawﬁrw. asglimptions, facts nr gpinions and conclu-
sions is
a8) absolutely required
b) extremely important
c) of some importance
d) of little importance
3. Think bdek to the kinds of guestions asked by your teacher 54 28 6 38 31 5 49 32 2
In thig lesson. In understanding the material, these . o
ijliestions were o
a) very helpful
b) of some help
c) of 1little or no help
4. ﬁa éﬁ funs ashed By dhe beagingp U whta o M 4 14 4 {d do 14 7 3 db 11 4
A) U jarnt e TRy _E; mout uf :4 i
-w !ﬁ.&ﬂwwnw: o fWRF unu:?r# (AR e
&Y and et ey get the Q:J,mwﬁ +uuW6Y without thinkliig hard
= d) n&a:pna; pra6tically no''thought on my part
5. T would have understood the material better if - 27 7 64 7 33 19 8 56
a) the teacher asked more questions .
b) the teacher asked fewer questions
c) the lesson was satisfying as it was
6. In comparing this Hmmmos with the usual Hommos I wmwn I 50 26 12 32 32 11 39 40 4
learned
a) more efficiently
b) as efficiently as from a typical lesson
¢) 1less efficiently than from a typical lesson
;o O
% v,

E
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Table 10
Correlations of Independent and Dependent Variables

: vietahle 1 2 3 4 5 6 {4 8 9 io
1. Teacher Written Test| _ . )
filenti fiei g qn 14 il 81} 0.48 0.30 0.39 | -0.01 0.06 | -0.04 0.51 0.33
2, ‘'ledcher Calegories
of Questione 1.00 0.88 0.76 0.84 ~-0.02 0.21 -0.02 0.94 0.81
3. Teacher Hi Quality 1.00 0.84 0.94 -0.01 0.14 0.05 0.89 0.89
d 4, Teacher Lo Quality 1.00 0.97 0.07 0.14 0,06 0.80 0.97
5, Teacher Freguvney
of Questions 1.00 -0,04 0.14 0,06 0.87 0.97
6. Student Content Test 1,00 ‘| 0.19 | o0.04 | 0.45 0.06
7. Student Written Test:
ldentification 1,00 0.14 0.23 0.16
8. Studalll Tranafer Test 1.00 | -0.01 0.07
‘ 2, fludent Cotegories A. A A A A A A .
of Questlons 1,00 0.88
10, Student Total Frequency
of Questions 1.00
[
. N = 225
_1 *p < .05 = .14
! *p < .01 = .18 .

Bl

33

ER

IC
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' Table 11

Multiple Regression Analysis: mmmazmmnnwa

¥

and Dependont Variphles

Independent s Regression Coefficigiitu
, - © student” —
end e e — — = e e
Content Trihsfer 1d, Number of Frequency of
hepengent Variableg Test Test Analytic Analytic Respoligp Annlytic
Questiona Catégories llésponses
. e ] .
Teacher Identification of
Analytic Questions -.06
Tenchaf Kumlgr af runjytic » )
Hasntian - tegniies .51 .64 .31
Teacher " A Ouegtions -
iwyx:.l e == 3 .
Teacher [, Q Questions .40
Teacher Total Questions .04 .31
I .21 .85 .98
4 ’ i
I .04 .90 .96
Intereopt 7.70 .02 .58
Signif. of Prediction 9,85%* 1005.85%* 1249,14%x*
(F)  (2,223) (2,222) -(4,220)
*p < (06 wup <01 RS



